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Mpeaucnosue

1 NOANOTOBJIEH O6WwecTBOM C OrpaHW4eHHO OTBETCTBEHHOCTbIO «LINTOnpoekt» (OO0 «UUTO-
NPOEKT») HA OCHOBE COBCTBEHHOIO NEepeBoaa Ha PYCCKUI A3bIK aHMNOA3bIMHOW BEPCUKN CTaHAaPTa, YKa3aHHOro
B NyHKTE 4

2 BHECEH TexHuyeckum KOMUTETOM NO cTanaaptusaumm TK 453 «MmnnaHTaTtbl B XMPYprumy»

3 YTBEPXXOEH W BBEAEH B JJENCTBUE Mpukasom deaepanbHOro areHTCTea no TEXHUWYECKOMY pery-
nMpoBaHUIo 1 MeTponorum ot 22 despans 2017 r. Ne 57-ct

4 Hacrosawun craHaapt ngeHtuyen ctaHgapty ACTM ©1717—2015 «CtaHaapTHbie METOAbI UCTIbITAHUS
AN KOHCTPYKLMIA CNMHAnNbHLIX UMNNIAHTATOB B Moaenu Beptebpoaktomun» (ASTM F1717—2015 «Standard
test methods for spinal implant constructs in a vertebrectomy model», IDT).

HaumeHoBaHue HacToOsILEro CTaHaapTa U3MEHEHO MO OTHOLUEHUI0 K HAUMEHOBAHUIO YKAa3aHHOTO CTaH-
Aapra Ans yBA3KM C HAUMEHOBAHUAMMW, NPUHATLIMU B CYLLIECTBYIOLLEM KOMMIEKCe HALMOHAamNbHbIX CTAHAapTOB
Poccuiickon deaepauum.

Mpu npyMeHeHUn HaCTosALLEro CTaHaapTa PeKOMEHAYETCA UCMONb30BaTh BMECTO CCbITOYHbLIX MEXAyHa-
POAHBIX CTAaHAAPTOB COOTBETCTBYIOLLME UM HALMOHaNbHbLIE CTaHAAPTbI, CBEAEHUSI O KOTOPbIX NPUBEAEHLI B A0-
NOMHUTENBHOM NpunoxeHun OJA

5 BBEJIEH BINEPBbIE

lMpasuna npumeHeHuUs Hacmoawe20 cmaHoapma ycmaHoesieHbl 8 cmambe 26 ®edepasibHo20 3aKoHa
om 29 uioHs 2015 2. Ne 162-03 «O cmaHd0apmu3sayuu e Pocculickoil ®edepayuuy. MHgopmayusa 06 usmeHe-
HUSIX K HacmosweMy cmaHdéapmy nybnukyemcs e exe200HoM (no cocmosaHuio Ha 1 aHeaps mekyuieso 200a)
UHhopmayUOHHOM yKka3amerne «HayuoHarnbHble cmaHOapmbly, a oguyuasbHblli mekem uameHeHul u nonpa-
80K — 8 EXXEMECSYHOM UHhOPMaUUOHHOM yKasamene «HauuoHansHble cmaHdapmsi». B cnydae nepecmompa
(3ameHbi) unu ommMeHbi Hacmosaweeo cmaHdapma coomeememeytouiee ysedomieHue bydem onybnukoeaHo
bnuxadiueM ebilyCcKe exXeMeCcsaYH020 UHhOPMAaUUOHHO20 yKkasamernsa «HayuoHanbHbie cmaH0apmbi». Coom-
sememeyrouias uHgopmayus, yeedomneHue u meKkemsl pasmelaomes makke 6 UuHghopMayuoHHoU cucmeme
obujez0 nonb3osaHuss — Ha oghuyuansHom calime dedepanbHo20 azeHmemea 1o MeXHUYeCKOMy peaynupo-
8aHUI0 U Memporsioauu 8 cemu IimepHem (www.gost.ru)

© CraHgaptuHdopm, 2017

HacTosimii cTaHaapT He MOXET BbiTb MOMHOCTLIO UMM YaCTUYHO BOCMPOW3BEAEH, TUPaXKMPOBAH U pac-
NPOCTPaHEH B Ka4ecTBe 0hULMANLHOIO usaaHus 6e3 paspelueHuss degeparnbHOro areHTCTBa No TEXHUYECKOMY
PETYNMPOBAHMIO U METPONOTUU
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BBeaeHue

Hacroswuit ctaHaapT nybnukyeTca nog noCTosiHHbIM 0603HaveHnem $1717; uncno, cneayiowlee 3a 060-
3Ha4YeHneMm, COOTBETCTBYET oAy NepBOHa4anbHOIO YTBEPXKAEHUSA UNK, B Crly4ae BHECEHUSA U3MEHEHUNR, roay
nocneaHero nepecmoTpa craHaapra. Ynucno B ckobkax 0603Ha4aET rog NOCNEAHEro NOBTOPHOTO YTBEMKAEHUS.
HaacTtpouHblin nHaekc ancunoH () ykasbiBaeT Ha peakUuMOHHOE U3MEHEHUE C AaTbl NOCNEAHEN pedakumMm unu
NMOBTOPHOIO YTBEPXAEHUS.
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HAUMOHANBHBIANA CTAHOAPT POCCUMUCKON GEQEPALUMN

MMnnaHTaTbl Ans XMpyprum

CTAHOAPTHBIE METOAbI UCMBITAHUSA ANA KOHCTPYKUMA CMIMHANBHBIX AMMIAHTATOB
B MOOENVN BEPTEBPO3KTOMUN

Implants for surgery. Standard test methods for spinal implant constructs in a vertebrectomy model

Dara BBepeHus — 2018—01—01

1 O6nacTtb NnpUMeHeHusA

1.1 Hacroawumi cTaHaapT yctaHaBnuBaeT matepuarns! U METOA bl CTaTUYECKUX U YCTaNOCTHbIX UCTbITAHWUI
CNWHAanNbHbLIX Y3NOB UMMNNaHTaToB B Moaenu BeprebpoakTomun®. TecToBble MaTepuans Ans GOMbLUMHCTBA
KOMOMHAUMIA CNMHAMNbHBIX UMNNAHTATOB U UX KOMMNOHEHTbI MOTYT ObITh CneuudUIeckuMm, B 3aBUCUMOCTH OT
npeaHasHa4YeHun NO3BOHOYHUKA, MECTONOMOXEHUSA U NpeanonaraeMoro cnocoba npuMeHeHus.

1.2 [JaHHble METOAbI UCMLITAHUI NPOBOAAT NPEXAE BCEro Ans TOro, YTobbl 000CHOBATL CPABHEHME NPO-
LLMOro, HacToALero 1 ByayLuero ucnonb30BaHUs CMHaNbHLIX UMNNAHTaToB. Bnarogapa aTum meToaam MOXHO
CPaBHUTb Pa3HbI€ CMUHHO-UMMNITAHTUPYEMbIE KOHCTPYKLUMM, MCNOMb3YEMbIE B PA3NUYHbIX Y4aCTKaX MO3BOHOY-
HUKa, a TaKke cnocobbl Mx npumeHeHus. OgHaKo onpeaennTb KOHEYHbIN CPOK UCNONb30BaHUS UMMITAHTATOB
HEBO3MOXHO BBMAY pearibHOro npeacraBrieHns NOCrNeACTBUiI UCNOSNb30BAHNA KOHKPETHOIO YCTPOMCTBA.

1.3 [laHHble MeTOAbl MCNbITAHWI U3NOXEHLI B KA4ECTBE PYKOBOASLLMX MPUHLMNOB ANA Pa3fUYHbIX TUNOB
Harpys3ok, a Takxe kak cnocobbl NpUMEHEeHWUA Harpy3ok. MeTobl TpexX CTaTU4eCcKMX TUNOB Harpy3ku U OAWUH TecT
Ha ycTanocTb onpeaerneHbl AN CPaBHUTENbHON OLIEHKN CMIMHHOMO3IOBbIX Y3510B UMMNNAHTATOB.

1.4 JaHHbIE METOALI UCNbITAHNII YCTAHABNUBAIOT NMPUHLMIBI 41151 UBMEPEHUA CMELLEHUA, onpeaenaowme
Harpy3Kky TEKy4eCTH, a TaKke OLeHKY eCTKOCTU U MPOYHOCTU MO3BOHOYHON COOPKM MMNNaHTaTa.

1.5 HekoTopble CNMHHOMO3roBbl€ KOHCTPYKLIMM HEe MOTYT ObiTb NOABEPrHYThI NPOBEPKE.

1.6 3HaueHus, ykasaHHble B eauHuuax CU, cneayer paccMmarpuBarth Kak CtaHgaprHble. Jpyrne eauHnubl
NU3MEpEHUS HE BKIMIOYEHbI B HACTOALMI CTaHAApPT.

1.7 Hacrosiumin craHgapt He OXBaTbiBAaeT OnucaHue Bcex npobnem 6e30nacHOCTU, CBA3AHHLIX C €ro
ucnonb3oBaHneM. OTBETCTBEHHOCTb NOMb30OBATENSA HACTOSLLErO CTaHAapTa YCTAHOBUTbL COOTBETCTBYOLWME
Mepbl AnA 6e30MacHOCTU U COXPAHEHUA 300POBbS MALMEHTOB U ONPEAENUTE NPUMEHUMOCTb HOPMATUBHbIX
orpaHu4eHuii nepea UCNoNb3oBaHWEM AAHHbLIX YCTPONCTB.

2 HopMaTUBHbIE CCbISTKK

B HacTosAwWwem cTangapre ucnonb3oBaHbl HOPMATUBHBIE CCbINIKM HA CReaylowme CTaHaapThl, KOTOpble
He0o6Xx0AUMO yuUTbLIBaTL NPU €ro UCNONb30BaHUKU. B criyyae CCbINok Ha AOKYMEHTbI, Y KOTOPbIX NpUBEAEHa
AaTa yTBepxaeHusi, HeobxoaMMO NONb30BaTLCA TONLKO yKa3aHHOW peaakuuen. B Tom cnyyae, korga aara
yTBEPXAEHUA HE NpUBEAEHa, cneayeT Nonb3oBaTbCA NOCNEAHER peaakLuen CobINOYHbIX JOKYMEHTOB, BKITO-
yas nobble NONPaBKN U U3MEHEHUSA K HUM:

1) 371 MeTogbl UeNbITaHNi HAXOAATCS NOg topucankumeil KomuteTa ASTM FO4 Mo MESULMHCKUM U XUPYPrideckuM
MaTepuanam 1 SBRSOTCA NPSAMOA OTBETCTBEHHOCTLIO NogkomuTeTa FO4 no cnnHanbHbIM yeTpoiicTBam. HacTosLee usga-
Hue yTBepxaeHo 1 Maa 2015 r. Ony6nukosaHo B utone 2015 1. Bnepsble yTBepxaeHo B 1999 r. MocnegHee npeaLuecTsy-
toLlee usnanue yreepxaeHo B 2014 r. Kak F1717 — 14.DOI: 10.1520/F1717-15.

N3paHue oduumanbHoe
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2.1 Cranpaptbl ASTM"

D638 Test Method for Tensile Properties of Plastics (MeToa ncneitanmii CBOIMCTB NNacTMace npu pacts-
KeHUn)

E4 Practices for Force Verification of Testing Machines (INpaktuka npoBepkn Harpy3ku B UCMbITaTESb-
HbIX MaLLMHAX)

E6 Terminology Relating to Methods of Mechanical Testing (CtanaapTHan TepmMuHonorus no Meroaam
MEeXaHUYeCcKnx UCNbITaHUM)

E177 Practice for Use of the Terms Precision and Bias in ASTM Test Methods (INpakTuka ucnonb3oBa-
HUS TEPMUHOB «TOYMHOCTbY U «NOMPELLUHOCTLY B MeToAax ucnbiraHnin ACTM)

E1150 Definitions of Terms Relating to Fatigue (Withdrawn 1996)? (Onpeaenenns TEpMUHOB, OTHOCS-
LLMXCA K YCTanocTy (0T038aH B 1996 r)?

E739 Practice for Statistical Analysis of Linear or Linearized Stress-Life (S-N) and Strain-Life (g-N)
Fatigue Data [MpakTuka CTaTUCTUYECKOrO aHanNU3a NMHENHbIX U NIMHEaPU30BaHHbIX HANPSHXKEHUe-A0NroBeY-
HocTb (S-N) n gedhopmayma-aonrose4HoCTb (€-N) yCTanOCTHbIX AaHHbIX]

F1582 Terminology Relating to Spinal Implants (TepMuHONOrMA, OTHOCALLAACA K CMMHANbHbIM UM-
nnaHraram)

F2077 Test Methods For Intervertebral Body Fusion Devices (Metoabl UCMbITAaHMI YCTPOWUCTB ANS
MEXMNO3BOHOYHOTO CNOHAUNE3a)

3 TepMmuHbI U onpeneneHUA

B HacTOsLIeM cTaHgapTe NPUMEHEHbI Cneaylowme TEPMUHbLI ¢ COOTBETCTBYIOLLIMMU ONpeaeneHUsaIMu:
3.1 OnpepneneHus

3.1.1 OnpeaeneHuss TEPMUHOB, OTHOCALLMXCSA K AAHHBIM METOAAM UCNbITAHWIA, NPEACTaBIEeHbl B pa3ae-
nax «TepmuHonorus E6», «TepmuHonorus F1582» u «Onpeaenenua» E1150.

3.2 OnpepeneHnsa TepMUHOB, cneuudUYeCKUX Ans HACTOAWEro ctaHaapra

3.2.1 akTUBHaA ANMHA NPOAOSIbHOrO 3fieMeHTa:; PaccTosHue no NpMon Mexay LIEHTPOM YCTaHOBKU
BEPXHEro aHKkepa W LieHTPOM YCTaHOBKM HUXXHETO aHKepa.

3.2.2 yrmoBoe cMmeleHne npu OTHOCUTENbHOM CABUre TeKyvyecTu Ha 2 %, rpaaycbl: Yrnosoe
CMeLLEeHNe KOHCTPYKLUMUU, N3MEPEHHOE C NOMOLLLIO NMPUBOLHOIO YCTPOMCTBA, AAIOLWET0 NOCTOAHHOE YINoBoe
cmelleHune B nrockoctn X-Y, pasHoe 0,020, yMHOXXEHHOE Ha npeaen NponopuMOHanbHOCTU NPU KPy4eHuu
(CM. TOUKY A Ha PUCYHKE 1).

3.2.3 6nok nnevya MoMeHTa: PaccTtosiHue no ocu X B NAOCKOCTU X-Y Mexay ocbio wrudra u (1) ueH-
TPOM TOYKM YCTAHOBKM aHKepa (BMHTbI U BONTbI), (2) cCamMOi yaaneHHOW TOYKOW KOHTaKTa mexay 6nokomM u
NNacTUHON (NnepeaHue NnacTuHbl) UNK (3) LEHTPanbHON TOMKON KPEnneHMA Ha PONUKOBLIN WTUT, cambli
AanbHuin oT Wwrudrta (KPoYKK U NPoBOMOKa).

3.2.4 XeCTKOCTb NMPU CXATUU UJIU XKECTKOCTb NpU uU3rmbe ¢ pactskeHneMm, H/mm: MNpeaenbHoe
yCUmnune Ha cxatue unm usrnb ¢ pactshkeHUeM, AeneHHOe Ha ynpyroe CMeLlleHne (CM. HadanbHbIA HaKMOH
nuHUKN B-C Ha pucyHke 1).

3.2.5 MakcuMaribHas Harpy3ska npy cxatum unu usrube ¢ pactskeHuem, H: MakcumanbHoe ycu-
nue Ha cxkarue unu usrnb ¢ pacTskeHueM B MOCcKOCTU X-Z, NPUNOXKEHHOE K COOPHOMY CNUHANIbLHOMY M-
nnaHTary (CM. ycunue B Touke E Ha pucyHke 1). MakcumanbHas Harpy3ska 4omkHa ObiTb pyHKUMEN yCTpou-
CTBA, & He JaT4yuKa Harpy3ku unm annapara Ans UCMbITaHUIA.

3.2.6 npegenbHaA HarpyskKa npy CXXaTuu unu nsrnbe c pactaxeHuem, H: Ycunue Ha cxatne unu
n3rnb ¢ pactskeHnem B nnockocTn X-Z, HeobxoanMoe Ans nosiBNeHns CTornkon aecpopmauuu, pasHoii 0,020
AKTMBHOW ANWHbLI NPOAONLHOIO anemeHTa (CM. ycunue B Touke D Ha pucyHke 1).

3.2.7 cuctema koopauHat/oceli: Tpu OPTOrOHanbHbLIX OCU onpeaeneHbl Ha pucyHkax 2 u 3. MNepea-
He-3alHsA OCb — 3TO OCb X, MONOXUTENbHAA B NepeaHeM HanpaBneHun. CpeanHHo-60K0Bas 0Cb — 9TO
0Cb Y, MOMNOXUTENBLHAA B NMEBOM HanNpaBfEHUN NPU NONOXEHUU c3aau. BepxHe-HWKHAS 0Cb — 3TO OCb Z,
NONOXUTENbHAsA B HaNpaBneHu BBEPX.

) Cebinku Ha cTaHaapTel ACTM npuBegeHbl Ha Be6-caitte ASTMwww.astm.org, unm cesxutecsk co cnyx6oi nog-
fepxku ASTMservice@astm.org. MHdbopmaLus ns ExxerogHoro cbopHuka ctaHgaptos ACTM npepcTaBneHa Ha cTpaHu-
Lie «Pe3tome gokymeHTa» Ha Beb-caiiTe ACTM.

2 MocneaHsa yTBepxaeHHas BepCUs HacTOALLEro cTaHAapTa npefcTaBneHa Ha Be6-caiiTe www.astm.org.
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Load

Displacement
Displacement CmelleHne
Load Harpyska

PucyHok 1 — TunudHas kpmBas 3aBUCHMOCTU «Harpy3ka—cMeLleHne» Unu Kpyueas spatlatoero
MOMEHTa MpW YrNOBOM CMeLLeHNK

3.2.8 cMmeLleHne nNpu OTHOCUTENbLHOM cABUre TekyvyecTu Ha 2 %, mM: CMELLEHNe KOHCTPYKUUM,
M3MEPEHHOE C MOMOLLbLI MPUBOAHONO YCTPOIWCTBA, AAIOLLEro NOCTOsIHHYO Aedopmauuio, pasHyo 0,020,
YMHOXEHHYIO Ha aKTUBHYIO ANUHY NMPOAONLHOIO 3NeMeHTa (CM. TOUKY A Ha pUCYHKe 1).

3.2.9 ynpyroe yrnoBoe cMeleHune, rpagycol: Yrnopoe CMeLLeHNe nNpu OTHOCUTENBHOM CABUTE TEKY-
4yecTu Ha 2 % (CM. TOYKY A Ha pUCyHKe 1) MUHYC 2 % KOPPEKLMU YrIOBOro CMeLLeHus (CM. TOYKY B Ha pUCyH-
ke 1). (PaccTosiHue mMmexay TOMKOW A 1 TOYKON B Ha pucyHke 1.)

3.2.10 ynpyroe cmeuweHue, MM: CMeLleHne npu OTHOCMTENBHOM CABUIre TEKYYECTH Ha 2 % (CM. TOY-
Ky A Ha pucyHke 1) MUHYC 2 % koppeKuumn cmeLleHuns (CM. Touky B Ha pucyHke 1). (PaccTosiHue Mexay Toy-
KO A 1 TOYKOW B Ha pucyHke 1.)

3.2.11 nonomMmka: Ctoikas gedopmMauus, Bbi3BaHHaA paspyLUeHWeM, nnacTU4eckon aedopMaumen
Unu pacLiartbiBaHueM, NPEBbILLAOWMMU MAKCUMAanbHOE CMELLEHWe UMK pacLiaTbiBaHWe, KOTOpbIe MPUBO-
AT K HEeWCNpPaBHOCTU COOPHOTO CNMHANBHOMO UMMNMAHTaTa MMM HEBO3MOXHOCTU aflEKBATHO BbIAEPXKMBATb
Harpyaky.

3.2.12 ycTtanocTHas gONroBe4YHOCTb: KonuyecTeo LMKNOB Harpy3ku N cneuudryeckoro xapakrepa,
KOTOpPble COOPHbIN CMUHAMNBHBIA UMNNAHTAT BbIAEPXKUBAET O BO3HUKHOBEHUSI COOTBETCTBYIOLLEN NMONOMKU
(cm. pasgen «Onpeaenenusay E1150).
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3.2.13 TouKa ycTaHOBKM aHKepa: MecCTo MpuKpenmneHus aHkepa K ucnbiTatenbHoMy 6noky. Touku
YCTaHOBKM, yKa3aHHble HA pUCyHKax 2—15, cneayet, npyu BO3MOKHOCTU, cobniogatb. B Tom cnyyae, ecnu
COrnacHo AusaiiHy cGOPHOro CMMHaNbLHOrO MMMMaHTaTa UM MHCTPYKUMUAM NPOM3BOAUTENS MO YCTAHOBKE
YKa3aHO MHOE, TOYKM YCTaHOBKW MOTYT OTKITOHATHLCS OT 3aAaHHbIX MApaMeTpoB.

3.2.14 npeanonaraemblii MeToA ycTaHOBKU: COOPHbIE CNIMHANMLHbIE MMMIAHTaTbl CoAEPXKaT pasHble
TUMbI aHKepoB. Kaxkablil TUN aHKepa yCTaHaBNMBAKOT B MO3BOHOYHUK ONpeeneHHbIM METOAOM.

3.2.15 npeanonaraemas nokanusauus B NO3BOHOYHUKe: AHaTOMUYecKas 06nactb NO3BOHOYHMKA,
B KOTOPOI nmpeanonaraeTca ycraHoBka COOPHOro CNMHanbHOro umnnaHtara. COOpHble CMMHAMNbHbIE UM-
nnaHTaTel paspabarbiBaloT A4NA onpeaeneHHbIx 06nacTein NO3BOHOYHMKA, HAaNPUMep BEPXHErO LUEHOro OT-
aerna unu 3agHero nosiCHUYHO-TPYAHOTO, MOACHUYHOIO U NOSICHUYHO-KPECTLIOBOTO.

3.2.16 wrtudTt: LunuHgprieckuin ctepxeHb, COEAUHSIIOLLMIA UCnbITatenbHbln 6rok ¢ GOKOBOI ONOPON.
LLIefHyt0 KOHCTPYKLMIO PMKCUPYIOT C MOMOLLBIO WiTudta gnamerpom 9,6 MM, a AN MNOSICHUYHO-TPYAHbIX,
MOSICHUYHBIX U NOACHWUYHO-KPECTLOBbIX KOHCTPYKLMIA UCNOMb3YIOT WTUATHI AnamMeTpom 12,7 mMm.

3.2.17 npoponbHoe HanpaBneHue: HayanoHaa opueHTauusa B NPOCTPaHCTBE, napannensHas npo-
JONBHOMY 3neMeHTy COOPHOro CnMHanbLHOro MMnnaHTara. lNMpoaonLHOe HanpasneHue B o6wem cnyyae —
3TO HanpaBsneHue CBEPXY BHU3 U, TaKMM 00pa3om, napanmnernsHoe Ocu z.

3.2.18 makcumanbHas BblaepxuBaemMan Harpyska: MakcumansHas Harpyska, KoTopylo MOXHO Mpu-
MEHUTb K COOPHOMY CMMHANBbHOMY UMMMAHTAaTy, NPWU KOTOPOI BCE UCTbITYEMbIE 4aCTH KOHCTPYKUMK paboTa-
10T 5 MnH umknos 6e3 oTkasa.

3.2.19 cTonkasa gedopmauusa: CmeLleHne, MM, Unn yrnoBoe CMELLEHNe, rpagycbl, KOHCTPYKLMK CNu-
HanbHOTO UMMMAHTaTa OTHOCUTENBHO UCXOAHOTO COCTOAHMA Be3 Harpy3ku, U3MEePEHHOE C NOMOLLLIO NPUBO-
JHOr0 yCTPOWCTBA NOCHE YCTPAHEHUS Harpy3kn, MOMEHTa UNK BPALLAIOLLEro MOMEHTA.

3.2.20 c60pHbIA CnuHanNbHbIA MMnNaHTaT: MonHas koHdUrypauus CNMHANBHOrO MMMNMAHTaTa,
npeaHasHavYeHHasn Ans XMpypruieckoro MCnonb3oBaHusi. B coctas cGOPHOro0 CNMHANbLHOTO UMNSIAHTaTa BXO-
OAT aHKepbl, BHYTPEHHME COeAMHUTENU WU NPOAOMbHbLIE 3ANEMEHTLI, a TaKkke NonepeyHble aneMeHTbl (da-
KynbTaTuBHO) (CM. pUCYHKN 4, 6, 8,10, 12 n 14).

3.2.21 KOHCTPYKLUUA CNUHANBHOIO MMnnaHTara: MonHOCTbI0 COOPaHHLIN CNMHANBHBIM UMNAAHTAT,
NPUCOEANHEHHbIA K COOTBETCTBYIOLLMM MCMbITATENBHLIM Brnokam.

3.2.22 ucnbiTatenbHbIW 6510K: KOMNOHEHT annapara AnsA UCMbITaHUi Ansi MOHTaXKa COOopHOro cnu-
HanbHOTO uMnnaHTara. [ing kaxxaon npeanonaraeMon nokanusauuv B NO3BOHOYHUKE U KaXA0ro npeanona-
raemMoro MeTofia ycTaHOBKMU HEOBX0AUM OnpeaeneHHbIi ucnbiTarenbHblil 6nok. Ha pucyHkax 5, 7,9, 11,13 u
15 npeacTaBneH pekoMeHayeMbl AU3aiH UCNbITaTeENbHBIX ONIOKOB, OAHAKO MOXKHO MCMNONb30BaTh ansTep-
HaTUBHbIE BapWaHTbl NMpW YCNOBUK NOAOBGHOT0 HYHKLMOHUPOBAHUA.

3.2.23 TOuYKa Harpysku UcnbiTaTenbHOro 6mnoka: Mecro Ha ucCnbITaTeNbHOM GMOKe, K KOTOPOMY
npunaraeTcs pesynbTMpyoLLas Harpyska, nocTynatoLas ¢ annapara Ans UCMbITaHWN.

3.2.24 kpyTAWMA MOMEHT 3aTsKKU: OnpeaeneHHbIi KPYTALMIA MOMEHT, KOTOPbIN NPUKNaAbIBaeTcs
K pasnuyHbiM pe3bB0BbIM KPENeXHbIM AeTansam cOopHOro CMHanbHOro MMnnaHTara.

3.2.25 npegen nponopunMoHaribHOCTU NpU BpaweHun: AKTUBHAA ANNHA NPOAOSIbLHOIO 3NIEMEHTA,
JeneHHas Ha pacCTOAHME OT LEHTpa BpaLLeHnsa 40 TOYKM YCTaHOBKW aHkepa (Ha pucyHke 2, Hanpumep, 1,70
ANSA aKTUBHOW ANWHBLI 76 MM, X =40 MM 1 Y = 40/2 Mm).

A= i = ; s (1)
D (+A)"2
rae A— npegen NponopLUOHansHOCTH NPU BPaLLEHWH;
L — aKTuBHas ANMHA NPOAONLHOMO SNEMEHTA;
D — paccTosiHue A0 TOYKM YCTaHOBKM;
X — paccTosiHue A0 TOYKW YCTaHOBKM,
Yy — paccTosiHue 40 TOYKW YCTaHOBKM.
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ROTATION BpalyeHuve
LOAD Harpyska

PucyHok 2 — TunuyHas ABYCTOPOHHSSI KOHCTPYKLWS, COAepallast KOCTHbIe BUHTbI, CTEPXKHM

M CTONOPHbIE BUHTLI
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HOOK ASSEMBLY

[

A X

\ ROTATION|

/

SCREW ASSEMBLY

AX

\ ROTATION|

LOAD

HOOKASSEMBLY KoHCTpyKUMA Ha Kprovkax
SCREWASSEMBLY KoHCTpyKUMSA Ha BUHTax
ROTATION BpalyeHue

LOAD Harpyska

PucyHok 3 — [IBYCTOPOHHSIS KOHCTPYKLMSA C KPIOYKOM, BUHTOM W MOMNEPEYHLIM 31EeMEHTOM

3.2.26 xeCcTKOCTb NpU KpyueHuun, H-m/rpagycel: MpeaenbHbli KpYTAWMIA MOMEHT, H-M, AeneHHbI Ha
YNpYroe yrnoBoe CMeLLeHne, rpagycel (HavarnbHbIi HAKNOH NuHMM B—C Ha pucyHke 1).

3.2.27 MakcumanbHas Harpyska npu KkpyyeHuu, H-m: MakcumanbsHbIi KpYTALLMIA MOMEHT B MI0CKOCTH
X-Y, NpUNoXxeHHbI K COOPHOMY CNMHANLHOMY uUMMAAAHTaTy (KPyTALWMWA MOMEHT B TOUKE E Ha pucyHke 1).
MakcumarnbHbI KPYTALMIA MOMEHT AOMKeH ObiTb (PYHKUMEN YCTPOWCTBA, a HE JaTyuMKka Harpy3kum Wmm

annapara Anst UCMbITaHWUA.

6
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3.2.28 gBYXNPOLEHTHOE YINOBOE CMEeLLeHUE NPU OTHOCUTESNIbHOM CABUIe TeKy4ecTH, rpaaychbi:
MMocTosiHHOE YrnoBoe CMELLEHUE B NNOCKOCTU X-Y, U3MEPEHHOE C NOMOLLbIO NPUBOAHOTIO YCTPOICTBA, paB-
Hoe 0,020 x npeaen nNponopLMOHAanNbLHOCTU Npu KpydeHuu [Hanpumep, 1,95° ana 1,70 - 0,02 - 180°/xt (cm.
TOYKa B Ha pucyHke 1].

3.2.29 pBYXNPOLIEHTHOE CMelleHe NPU OTHOCUTESTIbHOM CABUIre TeKyvecTu, rpagycol: Ctonkas
Aedopmauus, UsMepeHHasi ¢ NOMOLLLIO NPMBOAHONO yCTpolicTBa, pasHas 0,020 X akTUBHYIO ANMHY NpPO-
AOnbHOro anemMeHTa [Hanpumep, 1,52 Mm Ana akTMBHON ANUHBI NPOAONBHOIO 3fIEMEHTA, PABHOW 76 MM, Unu
0,70 mm ans 35 MM (CcMm. TOYKy B Ha pucyHke 1)].

3.2.30 makcumansHoe cMeweHue, Mm: CMeLeHne, CBA3aHHOE C MAKCMMATbLHOWM Harpy3KoW, Makcu-
ManeHOWN Harpy3Kkol Npu u3rube unu MakcuMarnbHbIM KPYTALLMM MOMEHTOM (CMeLLEHUE B TOYKE F Ha PUCYH-
ke 1).

3.2.31 npeaenbHbIN KPYTAWMNNA MOMEHT, H-M: KpyTAwmit MOMEHT B NNOCKOCTU X-Y, HEOGX0AUMbIN
AN nonyyYyeHuss NocTostHHoro cMmeweHust 0,020 x npegen NPONOPLUOHANBHOCTU NPU KPyYeHUU (KpyTsLLmi
MOMEHT B TOUKke D Ha pucyHke 1).

3.2.32 Touka nepeceyeHus Npu HyneBoM cMelleHun, Mm: MNMepecedeHne NpAMOro y4acrka KpuBom
COBUIOBOM Harpy3ku C OCblO0 HyNeBOW Harpysku (Hynesoe CMELLEeHue npeacrasnaeTr cobon Touky 0 Ha pu-
CyHke 1).

4 O630p MeTOAOB UCNLITAHUN

4.1 inA MexaHN4eckoro TeCTUPOBAHUSA LLIENHBIX COOPHbIX CMIMHAMNBHBIX UMNAHTATOB (CM. PUCYHKM 4,
6 1 8), MOACHUYHO-TPYAHBIX, NOSAICHUYHLIX U NOSACHUYHO-KPECTLIOBLIX COOPHbLIX CMUHAMNbHBLIX UMMIAHTATOB
(cM. pucyHkn 10, 12 n 14) pekoMeHAYIOTCA CXOAHbIE METOAbI UCTbITAHWIA.

4.2 VcnbiTaHnsa COOPHBIX CMMHANbHLIX UMNAAHTaATOB OyAyT UMMTUPOBATL MOAENL BEPTEOPOIKTOMUYN
nocpeacTBOM 60MbLLOro 3a3opa Mexay ABYMS UCNbITaTeNbHbIMU Br10KaMU U3 CBEPXBLICOKOMONEKYNAPHOTO
nonustuneHa (CBMIM3). CBMIM3, npumeHaeMblin AN U3roToBNeHUs UCNbITaTeNbHbIX G1I0KOB, AOMKEH UMETL
npeaen NPoYHOCTM Ha pa3spbie, paBHbiv (40 £ 3) MMa (cMm. cneumudukaumio [1638). UcnbiTatenbHbie 6noku us
CBMIM3 (cM. pucyHku 5, 7, 9, 11, 13 u 15) 6yayT yCTpaHsaTb BO3AE€NCTBME BapUaTUBHOCTU CBOWCTB KOCTEM
1 mopdomeTpun. MOXXHO NPUMEHATL anbTePHATUBHbIN AW3aliH UCNbITAaTENbHLIX GNOKOB NPU YCROBUM aHa-
NOrMYHOTO PYHKLIMOHUPOBAHUA.

4.3 TectupoBaHne COOPHOTO CMUMHANbLHOIO MMNMAHTaTa NPOBOASIT C NOMOLLIO TPEX CTaTUYECKUX Me-
XaHWYECKUX MCMNBITAHUIA U OAHOTO AWHAMUYECKOTO UCMBLITAHUA. TpU CTAaTUYECKUX MEXAHUYECKUX UCNbITA-
HUSA — 9TO CxaTue npu u3rnbe, pacTsbkeHue npu marmbe u KpyvyeHue; AuHaMu4Yeckoe UCNbITaHne — 310
yCTanoCTHbIW TECT Ha CxxaTue npu usrnbe. Nonb3oBarens NPUHMMAET CAMOCTOATENbHOE peLUeHne OTHOCHU-
TENbHO TOT0, KAKUE UMEHHO UCMbITAHNA NPOBOAUTL AJ1S1 KOHKPETHOIO COOPHOIO CMUHANBHOTO UMNMAHTaTA.

4 4 Kak npaBuno, onpegeneHHble KIMHMYeCcKkne nokasaHus Tpebylor MCnonb3oBaHWUA onpeaeneHHoro
COOPHOro CNMHaNbLHOro umnnaHtTata. CoOOpHbIE CNNHANbLHBLIE UMNNAHTaThl OyAyT OLIEHUBATL C MOMOLLbIO Ta-
KMX CXEM TECTUPOBAHMS, KOTOPbIE UMUTUPYIOT KNTMHUYECKNE TpeGoBaHUs ANA npeanonaraeMoin nokanusauum
B MO3BOHOYHUKE. [NpeanonaraemMble riokanu3auuy B NO3BOHOUYHUKE BKIIOYAIOT NepeHIol0 (CM. PUCYHOK 4) U
3aJHI0K0 (CM. PUCYHKM 6 1 8) NOBEPXHOCTM LUEHHOro oTAEna NO3BOHOYHUKA U NEePeaHIo0 (CM. pucyHok 10) n
3aHI00 (CM. PUCYHKM 12 1 14) NOBEPXHOCTU NOACHUYHO-TPYAHOI0, MOSAICHUYHOTO U MOSICHUYHO-KPECTLIOBOTO
OTAEnoB NO3BOHOYHKKA. [Tneyo MoMeHTa 6noka (cMm. 6.6) B Cxeme TECTMPOBaHUS 3aBUCHT OT MpeanonaraeMon
nokanusauuu B no3BOHOYHKUKE. KOHMUrypaumst Ana WWENHOro oTaena no3BOHOYHMKA (CM. PUCYHKK 5, 7 1 9)
yKa3bIBAET OAHO nne4yo momeHTa 6noka (cMm. pucyHku 11, 13 u 15), Torga kak ans NOICHUIHO-TPYAHOrO, Mo-
ACHUYHOTO U NOSAACHMYHO-KPECTLOBOrO OTAENOB MO3BOHOYHUKA YKA3aHO OOnbLIEE NIEY0 MOMEHTA.

4.5 Mpeanonaraembiit METOA YCTAHOBKU COOPHOTO CMMHAMNBHOMO MMMMNaHTaTa MOXHO BapbMpOBaThb B
3aBUCUMOCTH OT ONpejeneHHON aHaTOMMYecKoi 0bnacT U KNMHUYECKUX nokasaHuii. COOpHblE CNUHaNMb-
Hble UMNMaHTaTbl COAEpXKaT Pa3Hble TUMbl aHkepoB. KaXabli TUN aHKepa yCTaHaBNMBAIOT B MO3BOHOYHMK
onpeaeneHHsiM Metogom. K npumMepy, oaHa KOHCTPYKLIMA MOXET COAEMKATL BUHTbLI U CTEPXKHU ANS nepea-
Hen pukcaumm Tena no3BoHKa (CM. PUCYHOK 2), TOrAa Kak Apyras MOXET COAepKaTb BUHTbI, KPIOUKU, CTEPK-
HU 1 NONEPEYHbIE ANeMEHTLI ANA 3aaHeR oUKcauumn KpecTLOoBOro otaena (CM. pucyHok 3). Mnevo MoMeHTa
6noka mcnbITyemMon koHdurypauum He Gyger 3aBuMceTb OT NpeanonaraemMoro Meroga ycraHoBKM COOPHOro
CNUHANbLHOTO MMNNaHTaTa; TakuMm 06pasom, pesynbTaTbl UCMbITAHMIA A4NA Pas3NUYHbIX NpeanonaraeMblix Me-
TOAOB YCTAHOBKM MOXHO CPABHUBATb.
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30,0

Dimensions in millimeters
Tolerances (Unless specified):
x.x 0,1

X.£1,0

6,0 from center
of fixation to rotation

Side Supports
Blocks

A \ ,’\ __e—_—_- X

35 £ 0,5 recommended

spacing or to be

(40) REF

determined by implants

6,0 from center
of fixation to rotation

Dimensions in millimeters Tolerances (Unless specified):
XxX+01x.£1.0

JonycTuMble 0TKNOHEHUA (eCnu He yKa3aHo uHoe):
xx+0,1) (x.+£1,0)

6.0 from center of fixation to rotation

6,0 ot LieHTpa dukcauuun 4o yrna nosopora

Side Supports

BokoBble onopbl

UHMWPE Blocks

Bnoku ns CBMMS

35 + 0.5 recommended spacing or to be determined by implants

PekomeHayemblit nHTepsan (35 £ 0,5) unu B cooTBeTCTBUN €
MMNNaHTaToM

(50) REF

(50) HoMMHaNbLHBIN pasMep

(40) REF

(40) HOMUHaNbHBIA pasmep

6.0 from center of fixation to rotation

6,0 oT ueHTpa dukcaLum o yrna nosopora

PucyHok 4 — LLlefiHasi O4HOCTOPOHHSIST KOHCTPYKUMS ANSA NNACTUH
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Dimensions in millimeters
Tolerances (Unless specified):

[ ° xx*0,1
R &/  x10
|
|
| .
|
0 |
~ [
| /
|
{ ! Internal Curvature of Implant
|
I 1
|
9,0 30,0
8 from t
Siromtop 29,6+0,3
to corner
L
i Va 3
g Y -
e [=]
© Q)
%) w0
Dimensions in millimeters Tolerances (Unless specified): x.x £ 0.1 LonycTMble OTKNOHEHWA (€CNU He yKasaHOo MHOE):
X.£1.0 xx+0,1) (x. £1,0)
Internal Curvature of Implant BHYTPEHHAA KpUBU3HA MNNaHTaTa
8 from top to corner 8 OT BepLWHbI A0 yrna
(19) REF (19) HOMUHANbHBIN pasmep

PucyHok 5 — LUelHblit ogHocTopoHHUI Griok 3 CBMII3 ansi nnactuH
5 3HaueHne n npuMmeHeHne

5.1 CnuHanbHble UMNAAHTAaTbI, KAk NPaBUO, COCTOAT U3 HECKONbKUX KOMNOHEHTOB, KOTOPbIE Npu COop-
ke (PopMuUpYyIOT COOPHLIN CNUHANbHLIA UMNNAHTaT. COOpPHLIE CNUHANBHLIE UMNNAHTATLI CKOHCTPYUPOBAHDI
Takum 0bpasoM, 4ToObl 00ecneunTb ONpeaeneHHyI0 YCTOMYMBOCTb NO3BOHOYHUKA Npu apTpoaese. [aHHble
METOZbI UCTbITAHUSA COAEPKAT ONUCAHUA CTAHAAPTHBIX MaTepuanos U CNOCO60B OLIEHKN Pa3NUYHBIX COOPHBIX
CMMHaNbHLIX MMNJIAHTATOB C LIENbI0 CPABHEHNA Pa3ANYHBIX KOHCTPYKLUNA.

5.2 [laHHble METOAbI UCMbITAHUA NPUMEHAIOT ANA KOMMYECTBEHHOrOo onpeerneHns CTaTu4eckux n amn-
HAMUYECKUX XapaKTEPUCTUK Pas3fUUHbIX KOHCTPYKLWUA COOPHBLIX CNMHANbLHLIX UMNNAHTaToB. MexaHudyeckue
MCNbITAHUSI NPOBOAAT iN Vifro ¢ NCNoOMb30BaHMEM YNPOLLEHHbLIX CXeM Harpy3ku u He npegHasHayalTca anA
MMUTALMM KOMMMEKCHOW Harpy3kn Ha NO3BOHOYHUK.

5.3 Harpysku, npuknaabiBaeMble K COOPHOMY CUHANbLHOMY UMNANAHTATY in vivo, Kak npaBuno, oTnuya-
I0TCA OT CXEM Harpy3ku, NPUMEHSIEMbIX B AAHHBIX METOAAX UCMbITAHUIA. oNyYeHHbIE B HACTOSLLIEM CTaHAap-
Te pe3ynbrarbl He MOTYT UCMOMNb30BaTLCA HANPAMYIO AN NPOrHO3MPOBAaHUSA (PYHKLIMOHUPOBAHUS in vivo, HO
MOTYT MPUMEHATLCA ANA CPABHEHMS KOHUrypaumm pasinyHbIX KOMMNOHEHTOB C TOYKU 3PEHUS OTHOCUTENb-
HbIX MEXaHNYECKUX XapaKTEPUCTHK.

5.4 YctanocTHble UcCnbiTaHusl B aHanore GMONorMYeckoi XXMakocTu Unm usnonorm4eckoM pacTesope
MOFYT Bbl3BaTb UCTUPAHME, KOPPO3MUIO UIK 3amMacnUBaHNEe BHYTPEHHUX COEIUHEHUN, YTO, B CBOIO Ovepefb,
MOXET NOBNUATb HA OTHOCUTENbHOE (DYHKLIMOHUPOBAHUE UCTILITYEMbIX YCTPONCTB. [ANA COBMECTUMOCTH pe-
3ynbTaTtoB 1-e ucnbiTaHue cnegyer NpoBoAUTbL B CyXMUX YCNoBUAX (MPU KOMHATHON Temnepartype). Bnuadue
oKpy>aloLen cpeabl MOXET ObiTb CyLLEeCTBEHHbIM. Cneayer paccMOTPETL BO3MOXHOCTbL NOBTOPHOTO NpoBe-
OEeHUA BCEX 3TanoB 3TUX UCMbITAHUIA C NPUMEHEHUEM aHanora OUONOrMYECcKoN XMAaKoCTH, PU3NoNOrMYeckoro
pacrteopa (9 r NaCl Ha 1000 mn BOAbI), CONSHbIX Kanenb, BOAbLI UM cMa3sku. MakcumanbHas 4actoTa, peko-
MeHAyemasa Ana AaHHOro BUAa LMKIMYECKUX UCTIbITAaHUI, cocTaenser 5 My,
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5.5 Jlokanusauus npoonbLHOro anNemeHTa onpeaeneHa MecToM YCTAHOBKM aHKepOB OTHOCUTENbLHO
KOCTHBIX CTPYKTYp. PaccrosiHue, nepneHankynsapHoe HanpassieHnio Harpy3ku (nnevyy MomeHTa 6noka), Mexc-
Ay OCbIO CTEPXXHA U TOYKOW NpuKpenneHns aHkepa k 6noky us CBMI3 He 3aBucut oT TMNa aHkepa. Paccros-
HUE MeXyY TOUKON NPUKPENNEeHns aHkepa k 6noky s CBMIMO u LeHTpOM NPOAONbLHOTO ANeMeHTa SABNSETCA
(PYHKUMEN KOHCTPYKTUBHOIO COOTBETCTBUA MEXAY BUHTAMM, KPIOYKAMM, NPOBOMOKOW, NPOBOAAMU U T. A. U
CTEPXHEM, NNACTUHON U T. N.

5.6 Bo BpeMA cTaTU4ECKMX UCNBLITAHWIA HA Kpy4YeHue, HanpasneHue KpyvyeHusi (Mo 4acoBOW CTpenke
WIIX NPOTUB YaCOBOI CTPESIKU) MOXET OKa3blBaThb BIUSAHUE HA pe3ynbTarhbl.

6 YcTpouncrseo

6.1 UcnbiTatenbHble MaLMHBI JOIDKHBI OTBEYaTh TpeboBaHusiM pasaena «lMpakrtuka» E4.

6.2 McnbiTatenbHasi annaparypa no3sossieT UCNoMb30BaTb MHOXKECTBO PEXUMOB Harpy3ku, Npuknagbl-
BaeMOI KO BCEM BUAaM COOPHbIX CMMHANbHBLIX UMMNIIAHTATOB. Ha UCNbITaTenbHyl0 MaLLMHY YCTAHABNMBAIOT
Ase napbl 60KkOBbIX Onop (CM. pucyHku 4, 6, 8, 10, 12 u 14). OgHy napy GOKOBbLIX OMOP NPUCOEAUHSIOT K
CUNOBOMY NPUBOAY, a APYIyI0 — K AaT4uKy Harpysku. [ind npoBeAeHUs UCMILITAHUIA HA Cxxatue npu u3rmbe,
pacTsbkeHue npu usrube u ycranoCTHbIX TECTOB MOHTaXHAas NiacTUHAa Anst OAHOTO M3 KOMMNIIEKTOB NNAaCTUH
60KOBOM ONOPbI A0MKHA CBOOOAHO BpawaTbc BOKPYr ocu Z. bnoku us CBMIMS npucoeamHaior kK 60KOBbIM
onopam npu nomowy wrudToB. Bece ucnbitaHus 6yayt UMMTUPOBATbL MoAENb BEPTEOPOIKTOMUM MOCPE-
cTBOM OOnbLUOro 3a3opa mexay Asyms 6nokamu u3 CBMI3. Belbupator nogxoasiumii ausaiii 6rnokos u3
CBMMM3 (cm. pucyHkm 5, 7, 9, 11, 13 u 15), uto6bl 06ecneunTb NPOBeIEHNE UCTILITAHUSA COOPHOTO CNMHaNbL-
HOTO UMMMaHTaTa cnoco6oM, UMUTUPYIOLLMM ONpeaeneHHbIe KNMMHUYECKe NokazaHus Ans npeanonaraeMmoi
noKanuaaumm B MO3BOHOYHUKE.

10
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Dimensions in millimeters
Tolerances (Unless specified):
xx+0,1

x.£1,0

6,0 from center of
fixation to rotation

|

UHMWPE /

Side Supports
Blocks
) S //| = [
1
" LN
| i
ol K
L a
S
y

\ 35 1 0,5 recommended
spacing or to be

determined by implants

_6,0 from center of
fixation to rotation

Dimensions in millimeters Tolerances (Unless specified):
xx+*01x.£1.0

[onycTMble OTKMOHEHUA (ECMW He YKasaHo 1Hoe):
(xx£0,1), x. £1,0)

6.0 from center of fixation to rotation

6,0 oT UeHTpa cdhrKcaLMmn Jo yrra nosopoTa

Side Supports

BokoBble onopbl

UHMWPE Blocks

Bnokn us CBMIMS3

35 = 0.5 recommended spacing or to be determined by implants

PekomeHgyembii nHTepBan (35 + 0,5), wnim cornacHo
UMnnaHTaTy

(50) REF

(50) HomMWHankHbIN pa3vep

(40) REF

(40) HoMWHankeHLIN pa3vep

6.0 from center of fixation to rotation

6,0 oT LeHTpa dukcaLum 4o yrna nosopoTa

PucyHok 6 — CxeMa ucnbiTaHWUsA LeiHOM ABYCTOPOHHER KOHCTPYKLMW ANA BUHTOB UMK 60MToB

11
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Dimensions in millimeters
1 I . I Tolerances (Unless specified):
| | x.xx 0,1
B x. 1,0
| | |
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to corner 29,6 +0,3
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Dimensions in millimeters Tolerances (Unless specified): LonycTMble OTKIOHEHUA (€CMNW HE YKa3aHo UHOE):
xx+01x.£1.0 xxx0,1)(x. £1,0)
8 from top to corner 8 OT BepLUMHLI J0 yrna
(19) REF (19) HOMWHanNbHBIN pasmep

PucyHok 7 — LUlelHbliA aBycTOpOHHMIA Brniok n3a CBMIMS gns suHToB unu 6ontos

12
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Dimensions in millimeters
Tolerances (Unless specified):

RN xx £ 0,1
[ AN x.£1,0
REER
| 1] -
]| 4
I H I \ /)
| | | v =]
| . g
T K
/
| | |
M.
A /
VA4
30,0 Steel Roll Pin
6,0 from center of
fixation to rotation
[ ______
\\V A
\\ s -
Side Supports /~ UHMWPE /
Blocks \
// N =
/ U
- o 35 + 0,5 recommended
L L spacing or to be
'5.'% b determined by implants
~l4
Bl & 6,0 from center of
2 fixation to rotation
Dimensions in millimeters Tolerances (Unless specified): HonycTumble OTKNOHEHUA (€CMN He YKasaHo UHOoe):
XX*01x.+1.0 xx+0,1) (xx1,0)
Steel Roll Pin CTanbHOW PONMKOBLINA LUTUMT
6.0 from center of fixation to rotation 6,0 oT LeHTpa uKkcaLum Jo yrna noBopoTa
Side Supports BokoBble onopbl
UHMWPE Blocks Bnoku us CBMIO
35 £ 0.5 recommended spacing or to be determined by implants PekomeHayembii uHTepean (35 £ 0,5) unu B cooTBETCTBUM
C UMINIaHTaToM
(50) REF (50) HoMUHarnbHLIW pasMep
(40) REF (40) HoMUHanbHLIA pasMep
6.0 from center of fixation to rotation 6,0 oT LeHTpa uKkcaLuu Jo yrna nosopoTa
P

PucyHok 8 — CxeMa ucnbITaHWs LWeiHOW ABYCTOPOHHE KOHCTPYKLIMU NS KPIOMKOB, MPOBOAOB MM NPOBOSIOKM

6.3 CornacHo gusariHy 6nokos n3 CBMIM3 nnockocTb COOPHOrO CNMHANBLHOTO UMMMAHTaTa napannens-
Ha NNockocTn Y-Z oceii WtudToB. BoipaBHUBAKOT BEpXHME BOKOBbLIE ONOPbLI ¢ 6rokom uz CBMIM3 1 HuXxHUE
GokoBble onopbl ¢ 6riokom n3 CBMIM3. LleHTpanbHas ocb Kaxaoro wrudra AomkHa ObiTb NepneHanKYnapHa
(60,5°) n pacnonoxeHa Ha ogHOW NuHUK (60,5 MM) C OCbIO HArPY3KU UCMLITATENLHON MAaLLKMHLL. [omewator
annapar Ans UCMbITaHWIA B LEHTP MCMbITaTENbHON MaLLUHbLI TaKUM 00pa3oM, UTobbl NMMHKA, NPOX0oAALLas Ye-
pe3 cpeanHHyo Touky (0, 0, Z1) ocu HUXHero wrudta U cpeauHHyio Touky (0, 0, Z2) ocu BepxHero wrugra,
Obina konnuHeapHa B npegenax £ 0,1 MM OCW Harpy3ku 1 OCU BpaLLieHUs NPUBOAA UCNbITATENLHOW MALLMHBI.
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6.4 MOXHO NMPUMEHSTb anbTEPHATUBHbIA AW3aNH UCNbITATENbHLIX BNOKOB, €CNU NPOAEMOHCTPUPOBAHA
UX WAEHTUYHOCTb. TBEpAbIE UCMbITaTENbHbIE BNOKM 13 CBMIM3 MOXHO 3aMeHATb Ha MeTannuyeckne 6noku co
BcTaBkamu 13 CBMI3O cooTBeTCTBYHOLLIErO pasmepa. Jiobas nOBEPXHOCTb UMM KOMMOHEHT CMMHANbHOW KOH-
CTPYKLUMK, KOTOPbIE KOHTAKTUPYIOT ¢ TBepabiM CBMI3, AomkHbI Takxke KoHTakTuposaTth ¢ CBMI3 cooTBETCTBY-
HOLLEN TOMNLUMHbI.

Ecnu gns moHTaXka cnUHanbHON KOHCTPYKLUMU HA UCMbITATENbHbIE BNOKU NCMOMNL3YIOT BUHTLI (CM. PUCYHKM
5,7, 11 n 13), TO OHM AOMKHbI ObITb YCTAHOBIMEHbLI BO BCTaBKM U3 CBMII3, ecnu NpUMEHSIOT anbTepHATUBHbIN
An3aiH ucnblTatenbHbIX ONOKOB. [lnaMeTp BcTaBok n3 CBMIM3 aomkeH paBHATLCSA AUAMETPY BUHTOB UMK ObiTb
B Tpu pasa bonblLue.

6.5 Ecnu nokanu3aumsa BEPXHMX aHKEPOB UMM 0BOUX KOMMMEKTOB aHKEPOB MPOAMKTOBAHA NPOAONLHLIM
3MNEMEHTOM M OHU PACMONOXKEHbI B PA3NUYHbIX TOYKax N0 ocu Z (Mo AuaroHanu), TO KOMNIEKT aHKEPOB creayeT
LEHTPUPOBATb BbILLE W HIWKE CTAHAAPTHOM nokanu3auun TakmuMm 006pa3om, YTODbl COXPaHUTL CPEHIO NOKanm-
3auuio No ocu Z. Ecnu aHkepol (PUKCUPYIOT B Na3ax NPOAONbHOMO SrIeMEHTa, X CNeayeT pacnonarate Mo LUeHTpy
nasoB, & HE NO KpasaMm, YTOObI MONY4YNUTb CLEHAPWUIA CMOXHENRLLEro CryYas.

6.6 NMpu cpaBHEHUM COOPHBLIX CMMHAMNbBHBLIX UMMNAHTATOB PACCTOSHWE NO OCU X MEXOYy OCbIO CTEPXKHA U
TOYKOWM YCTAHOBKM aHKepa AOIMKHO OCTaBaTbCA MOCTOAHHbLIM. COOPHLIE CMMHANBHLIE UMMNIAHTaThl CKOHCTPYUpO-
BaHbl A4NA ABYX NpeanonaraeMbix nokanu3auui B MO3BOHOUYHMKE, UMEIOLLMX ABA YHUKANLHbIX NneyYa MOMEHTa
6nokoB. [1ge npegnonaraemMeie n0Kanm3auum B NO3BOHOYHUKE — 3TO LUENHAs cCUCTEMA CMUHAMbHLIX UMNNaHTa-
TOB (CM. PUCYHKK 4, 6 1 8) U NOSACHUYHO-TPYAHAA, NOACHUYHAA U NOACHWYHO-KPECTLOBAA CUCTEMA CNIMHANbHbIX
umMnnaHTaroB (CM. pucyHkn 10, 12 n 14). [Ina ucnbiTaHUs LLENHOW CUCTEMbI CIMHAMBHBLIX UMMNIAHTATOB UCMNOSb-
3YI0T Nnie4o MoMeHTa 6noka, pasHoe 30,0 mm. [ng ucnbiTaHUA NOACHWUYHO-TPYAHOW, MOACHUYHON U MOSACHUYHO-
KPECTLOBON CUCTEM CMUHANbHbIX UMNITAHTATOB UCMOMbL3YIOT NNeYo MmomMeHTa 6noka, pasHoe 40,0 MMm.

&
13 Dimensions in millimeters

T i ™ Tolerances (Unless specified):
|+ \>< xx%0,1
| | |~ x. £1,0
[+ ] B
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L /7 Steel Roll Pin
9,0 30,0
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8 from top 29,6 £0,3
to corner /
rd Qo
- <
b
/
h o
o o
(4 I\ © o
)
Dimensions in millimeters Tolerances (Unless specified): LonycTuMble OTKIOHEHWA (€CMN He YKasaHO NHoe):
xxX+01x.£1.0 xxx0,1) (x. £1,0)
8 from top to corner 8 oT BepLUMHbI A0 yrna
(19) REF (19) HOMWHarbHBIN pasmep
Steel Roll Pin CTanbHOW ponuKoBbIA WTUMDT

PucyHok 9 — LLelHbIi ABYCTOPOHHUIA Bnok n3 CBMIMO ans kptoukoB, NPpoBOAOB UMW NPOBOSIOKK
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6.7 Ousaiti 6nokoB n3 CBMI3 obecneunBaeT oAuMHAKOBOE MNe4Yo MOMEHTA 6noKoB BHE 3aBUCUMOCTU
OT MUCMNBbITYEMOTO aHkepa. [ins pas3Hbix COOPHLIX CNIMHAMNBHBLIX UMNMAHTATOB NPUMEHSIOT PasfMYHbIE Npeano-
naraemble cnocoObl X ycTaHOBKU Ha 6noku uz CBMIM3. Jlokanusauum npoionbHbIX 3NeMEHTOB OnpeaeneHsbl
AN3aiiHOM aHKEepPOB U BHYTPEHHUX coeauHeHun. [lonyCTuMas Harpy3ka CMHAnNbHOW KOHCTPYKLUMMW AOSKHA
3aBUCETH OT AiM3aitHa BHYTPEHHUX COeAUHEHUN, aHKePOB M NPOAONbLHLIX ANIEMEHTOB, HO HE OT annapara ana
UCMbITaHWIA.

6.8 LLUTndT B UCNbITYeMOl KOHUrypauumn no3sonseT UCNonbL30BaTh OAUH U TOT XXe annapart aAnsa npo-
BE4EHUA CTaTUHMECKMUX UCTILITAHUI Ha oaTue npu usrnbe, Ha pacTskeHue npu u3rnbe, Ha KpyyYeHue, a Taike
YCTanoCTHOrO UCNbITAHUS HA CxaTue npu uarube. bnoku 3 CBMIMS MoryT BpawlartbCa BOKPYr WTUETA N0 OCU
Y BO BpeMsl MPOBEAEHUSI AAHHbIX UCNbITAHUNA.

6.9 [1nA TeCcTMpoBaHWS KPIOYKOB, NPOBOSIOKN MK NPOBOAOB paspaboTaHbl MOANMDULMPOBAHHbLIE ABYCTO-
poHHue 6rnokn nz CBMMO3 (cm. pucyHku 8, 9, 14 u 15). CtanbHble pONUKOBLIE LUTU(TLI NOMELLAOT B MOaAUU-
LMpOBaHHbIe BrokKu Takum 06pa3oMm, YTOOb! BHELUHWE NOBEPXHOCTU PONUKOBLIX LTU(TOB ObiNKu napannesns-
Hbl NePEAHUM NOBEPXHOCTSIM CTaHAAPTHOrO ABYCTOPOHHEro 6noka uz CBMIMO (cMm. pucyHku 6, 7, 12 u 13).
Kptoukun, npoBorioka v NpoBoAa He ABNATCA NOAHOCTbIO (PUKCMPOBAHHBIMM (MONYXKECTKUMM) YCTPOWCTBaMM,
TaK Kak OHW He MOTyT nepeaaaTb M3rubaloWwmin MOMEHT No Tpem ocsiM. CoveTanue BpaLLeHus MoanduLu-
poBaHHoro 6rnoka n3 CBMIMN3 Ha wrudTte 1 BpaweHMs KPIOYKOB, NPOBOMOKN UMK NPOBOAOB BOKPYI CTaNbHbIX
POMUKOBBIX LUTU(PTOB O3HAYAET, YTO AAHHAA UCMbITYemMas KoHdurypaumus aBnsieTcs mexaHusmom. CrneaoBa-
TENbHO, MPU UCTILITAHUK KPIOYKOB, NPOBOMOKM U NPOBOAOB HEOBX0ANMO, YTOObLI MOAUMULMPOBaHHBIA 6ok n3
CBMI3 He BpaLuancs.

6.10 OTHOCUTENBbHOE NONOXEeHue (HanpasneHne No ocu X NPOTUMB HaNpaBreHUs No 0CK Z) Mexay LWTud-
TOM U TOYKOM YCTAHOBKU aHKepa AaeT MMHUManbHbIe U3MEHEHUS NneYa MoMeHTa brnoka. MameHeHue nneya
MOMeHTa 6noka 3aBUCUT OT HanpaeneHus BpawLeHus 6nokos us CBMM3. 3Tu USMEHEHUS MUHUMU3UPYIOTCS,
€CINn B npouecce npoeeaeHUs ucnbitTaHua WrudTol B 6nokax us CBMM3 Bpawalotca nocne aHkepos. Ons
NPOBEAEHUA UCTLITAHUA HA pacTsXeHue Npu nsrnbe pasMeLlaloT WTUETHI 32 aHKepaMu; AN UCTILITAHUIA Ha
cxkartue npu usrnbe, Kpy4eHue u yctanocTb pasMeLuarot WrndTbl nepea aHkepamu (CM. pucyHku 4, 6, 8, 10,
12 1 14).

6.11 B NOAAICHUYHO-TPYAHBIX, NOACHUYHBLIX U NOSICHUYHO-KPECTLIOBLIX annaparax npu npoBeAeHUn UG-
NbiTaHW peKOMEHAYeMas akTMBHasA ANUHA NPOAONbLHOrO AneMeHTa cocraenser 76,0 MM, YTO OCHOBAHO Ha
pabote KaHHuHrema u coasr. [1]V. Pekomenayemas akTUBHaA ANWHA NPOAONBHOTO 3NEMEeHTa ANt CUCTEMbI
LUENHOro CNuHanNLHOro uMnnadTara cocraensiet 35,0 mm. Ecnu npoaonbHbIin 3NemMeHT UMeeT (bMKCUpOBaH-
Hbl€ MPOMEXYTKM U PEKOMEHAYEMAsA aKTUBHAS ANMHA HE MOXET ObiTb cobnioaeHa, BbiGUPAIOT NPOAONbHbIN
3ANeMeHT ¢ BnuxkaliLuen K peKOMeHAyeMON akTUBHOM ANUHON. Y BCEX KOHCTPYKLUIA, UCNONb3yEMbIX ANl CpaB-
HUTENbHbIX UCMIbITAHUI, aKTUBHASA ANUHA AOIMHHA ObITb NOCTOAHHON.

Y'Yucno B KBagparHbIX ckobkax COOTBETCTBYET CChIJIKE B CMUCKE NnuTepartyphbl.
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Dimensions in millimeters
Tolerances (Unless specified):
xxx0,1

X.+1,0
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fixation to rotation

)
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K\
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N t
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2

Side Supports UHMWPE

Blocks \
Y

,/ n
’/f!\ v 76 £ 0,5 recommended
TR } spacing or to be
L&J w W determined by implants
§ '5.':4 12,0 _from cente_r of
~ @ fixation to rotation
Dimensions in millimeters Tolerances (Unless specified): HonycTumble OTKNOHEHUA (€CNW He yKa3aHo UHOE):
XX£01x.£1.0 (xxx0,1)(x. £1,0)
12.0 from center of fixation to rotation 12,0 oT ueHTpa ukcayum 40 yrna nosopoTa
Side Supports Bokosble onopbl
UHMWPE Blocks Bnokun ns CBMN3
76 + 0.5 recommended spacing or to be determined by implants PekomeHayemblt UHTepBan (76 + 0,5) unu B cooTBETCTBUN
€ UMNNaHTaToM
(50) REF (50) HOMWHanNbLHLIN pasMep
(35) REF (35) HOMWHanNbHLIN pasMep
12.0 from center of fixation to rotation 12,0 oT ueHTpa dhukcayum 40 yrna nosopota

PucyHok 10 — lNMosicHUYHaa ofHOCTOPOHHANA KOHCTPYKUMA ANA NNAcTWH

6.12 NcnbiTarenbHasa maluMHa v annaparbl, NPUMEHAEMbIE AN NPOBEAEHUA CTaTUYECKUX UCNbITAHUN
Ha oxaTtue npu m3rmbe, Ha pacTskeHue npu u3rmbe u yctanoCTHOrO UCMbITAHUS Ha cKaTue npu usruobe,
HaKnagbiBalOT Harpy3ky no HanpasneHuio ocu Z 6e3 orpaHuyeHus BpaweHus B nnockoctu X-Y. LWrudt B
annapate obecneunBaeT BpalLlEeHWE B NNOCKOCTU X-Z BO BpPEMS CTaTUYECKUX UCMbITAHUIA HA CXaTtue u
pactskeHue npu usrnbe n ycranocTHOroO UCMbITAHUA HA cxXaTtue npu uarnbe. [ina ycranoCTHOr0 MCNbITaHUS
Ha cxatue npu n3rmbe Mcnonb30BaHa Ta Xe CXemMa TECTMPOBAHMUSA, YTO U ANA CTATUYECKOro UCMbITAHUA Ha
cxatue npu narube.

6.13 UcnbiTatensHaa malunHa unu annapar, MCNonNb3yeMbli ANs CTaTUHECKOro UCNbITAHUA HA KpYYEHUE,
CO30al0T KPYTALMIA MOMEHT no ocu Z 6e3 orpaHuyYeHus CMeLLeHua B HanpasrneHun ocu Z. Bo Bpewms
CTaTUYECKOro UCNbITaHMA Ha KpyYeHUe antoMUHUEBbIE BNOKM A0MMKHbI ObITb PacnoNOXKeHbl B annapaTe Takum
o6pasom, 4ToObl HE 4ONYCTUTL BpaLLeHus B nnockoctu X-Z. O6Lasn BenMunHa 3asopa mexay anoMmMHUEBbIM
6nokom, 6nokom n3 CBMI3 1 OCHOBHOWM NNacTUHON He AOormkHa npesbiwaTb 0,10 Mm.
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7 OT60p OobpasuoB

7.1 Bce KOMNOHEHTbI COOPHOIO CMMHAaNbLHOrO MMNNAHTaTa paHee He AOMKHbI UCNonb3oBaTbes. He gony-
CKaeTcs Takke NOBTOPHOE TECTMPOBAHWE UMMNAHTATOB.

7.2 Vicnonb3yoT ucnbiTatencHble 6nokn n3 CBMIM3 Tonbko ans ogHoro ucnbitanusa. CBMIMS, npume-
HSAEeMbIl AN U3rOTOBMEHUS UCNbITATENbHbIX BrOKOB, AOMMKEH UMETHL NPeaen NPOYHOCTU Ha paspbiB, PaBHbIN
(40 £ 3) MIMa (cm. MmeToabl ucnbiTanuin 4638). MNpu MCNONbL30BaHUU UCNLITATENbHLIX BITOKOB ansTEPHaTUBHOIO
AusaiiHa Bctasku u3 CBMI3 cneayer 3aMeHsTb NOCNe KaXaoro ucnsitaHna. Npu ncnonb30BaHUKM UCNbITATENb-
HbIX BITOKOB ansTepHaTUBHOIO AM3aiiHa, coaep)Kalyux PornmMKoBble LWTUPTLI (CM. PUCYHKKM 9 1 15), 3TK WITUGTDI
u Bctaeku u3 CBMIM3 anda WTndToB crnegyer 3ameHAaTb NoCre KaXkaoro UCNbITaHus.

7.3 MapKkupyloT U yCTaHaBMMBAIOT UCMbITYEMYIO KOHCTPYKLMIO B COOTBETCTBUM CO CTaHAapTamu Haane-
aen nabopatopHoit npakTuku. He pasbupator TECTOBYO KOHCTPYKLMIO NOCHe NPOBEAEHUSI UCNbITAHUSA, €CNK
TONBKO 3TO He TpebyeTcs ANA OLEHKM NOBPEXAEHMWI MOBEPXHOCTU, BHYTPEHHUX COEAUHEHUN, KOPPO3UM UK
pacLuatbiBaHuSA. KOHCTpYKLUMIO, nepea Tem Kak pasobpath, hoTorpacdupytor.

Dimensions in millimeters
Tolerances (Unless specified):
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o
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Dimensions in millimeters Tolerances (Unless specified): HonycTuMble OTKNOHEHNA (eCnn He yKkasaHo UHoe):
XX*0.1x.£1.0 (xxx0,1) (x+1,0)
Internal Curvature of Implant BHYTpeHHAS KpUBU3Ha UMNNaHTaTa
12 from top to corner 12 oT BepLUMHbLI A0 yrna
(32) REF (32) HoMUHanbHLIN pasMep

PuncyHok 11 — MosicHWYHbI ogHocTopoHHUIA 6ok us CBMIMS ans nnactuH
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7.4 Mpy NpoBeAeHMU BCEX CTATUYECKUX UCTILITAHWI B HANM4Mu AOMKHO ObiTb KAK MUHUMYM NATb 00-
pa3yoB. OueHka KaXKgoi KpMBOW «Harpy3ka—cCMeLLeHNe» MOXET BbIsIBUTb ocnabneHue dukcauuu. NMocne
yCTpaHeHus cnaboctu ukcaumm HayanbHas NMUHEeRHas 4acTb KPUBOW OyeT onpeaensTb y4acToK MpsiMOW
TNIMHWK Ha KPUBBIX «Harpyska—cmelleHuey. MNepeceyeHne yqactka npsiMoi MMHUKU U Harpy3ku No HyNEBON OCH
SIBNAETCA HYNEBbIM CMELLeHnemM npu Harpyske (Touka 0).

7.5 Pe3ynbraTtbl YCTANOCTHLIX UCTILITAHUI ByAyT OTpaXkeHbl Ha KPUBOW LMKINYECKON Harpy3kn Ha Cxa-
TWE UMK Harpy3KkM Ha CxaTue npu u3rnbe B OTHOLLEHWM K KONMYECTBY LIMKIOB A0 nonomku. MNpeanonaraeMas
HavanbHas ycTanioCTHasi Harpyska AosmkHa cocTasnaTh 75, 50 u 25 % oT npeaenbHON Harpysku Ha cxatue
npu narnbe, onpeaeneHHon B CTaTUMECKOM UCNLITAHUM Ha cxaTue npu u3rnbe. Ecnu obpasey sbiaepxusaeT
5 MIH Umknoe 6e3 NOMOMOK, TO UCTIbITAHUE JAHHOrO0 KOMMOHEHTA pPacLEeHUBAKoT Kak ycnewHoe. Pekomenaa-
LMK NO OKOHYATENbHbIM NapameTpam obpasua npeacrasneHsl B pasaene «lMpakrtukay E739. Pasnuua mexay
MaKCMMarnbHOV BblAepXKNBAEeMOI Harpy3kom U Harpy3kon, KOTopas NPMBOAUT K MONOMKE KOHCTPYKLMU, AOIDK-
Ha GbITb He Bonee 10 % OT MakCMMarnbHOW Harpy3kn Ha cxatue npu usrube. NMpoBOAAT PEerpeCCUOHHBIN aHa-
M3 AaHHbIX Harpy3kn UM MOMEHTA B OTHOLUEHUM K KONUYECTBY LIMKIOB A0 MNOMOMKM.

8 Mpoueaypa

8.1 Mpoueaypa cTaTMYECKUX UCNBITAHUN

OueHuBaloT napameTpbl Harpy3ku TONIbKO B COOTBETCTBYIOLLEM HAaNPaBNEHUW.

8.1.1 CTtaTuyeckue UCNbITAaHUA Ha CXKaTue Npu usrnée

8.1.1.1 MpooasT ot6op onpeaeneHHbix 6nokos M3 CBMMS3 ansa c60pHOro CNUHANbLHOrO UMNAHTaTa,
Kak onuMcaHo paHee.

8.1.1.2 YcTaHaBnNMBAlOT aHKEPbI B COOTBETCTBUU C MHCTPYKUUEN nponssogutens. MNpu ncnonb3osaHumn B
Ka4yecTBe KOMMOHEHTOB KOHCTPYKLUUK U3 CTEPXKHEN/BUHTOB, BUHTbI aHKEPOB C Pa3HbIMU OCAMM Cneayer ycrTa-
Haenueatb B 6rnoku 3 CBMIS Takum 06pa3om, Utobbl NPEeAOTBPATUTL KOHTAKT NIOOLIX NOBOPAYUBAIOLLIUXCS
UM BpaLLAOLWMXCA AeTanel aHkepa C ucnbitatenbHbiM 6NOKOM. 3TO MOXET ObITb 4OCTUIHYTO NMyTEM TaKoW
YCTaHOBKW aHKepoB, Y4TOObI NpK NONMHOM NOBOPOTE NIOGOK NOBOPaAYMBAIOLLENCA MW BPAaLLAIOLLENCA AeTanu
BCerga OCTaBancs 3a30p Mexgy Hel U ucnbiTatenbHbiM 6nokoM. Ecnu ncnonb3yiloT oauH MoanuumMpoBaH-
HbIll BYCTOPOHHWIA 6ok n3 CBMIM3, noMeLwatoT anioMUHUEBIN cneicepHblil 6rok mexxay moanuumMpoBaH-
HbIM 6rokom 13 CBMIMN3 1 0CHOBHOM NNACTUHON, YTOObLI OCTAHOBUTBL BpaLUEHUe BOKPYr Wrudta. B ucnoiranum
Ha akcuarnbHoe cxxatue cTeneHb cBoboAbl YCTPaHSIIOT TakuM e cnocobom. Ecnm ana c6opHOro cnuHanbHoro
umnnaHTara TpedyoTca Ba KOMNNEeKTa MOANMULIMPOBAHHbLIX ABYCTOPOHHUX OnokoB u3 CBMIM3 u antoMuHu-
eBble crelicepHbie Broku, To 9TO NPUPABHMBAETCS K UCMILITAHUIO HA akCUarbHOE CXaTue.

8.1.1.3 Mowmewyatot 6rnoku u3 CBMI13 B annapar Ans UCNbLITAHUIA TakuM 006pa3om, UToObl TudThl pac-
nonaranuce nepes aHkepamu (LTUT HA BEPXHEM OrnoKe BbILLE, YEM BUHT, KPIOYOK U T. N.). 3akpennsior 6rnoku
u3 CBMIM3 ¢ nomoupio wirndros. Ecnu ans TeCTMpoBaHns Kpo4KoB, MPOBONOKU UMW NPOBOAOB UCMOSb3YIOT
OAUH MOAUMDULIMPOBAHHDIN ABYCTOPOHHMI 6rok 3 CBMIM3, To cnegyet pacnonoXuTb €ro BhbliLLe.

8.1.1.4 Cobupalor cnuHarnbHbIM UMNIAHTAT B aOCOMNIOTHON CTaHAAPTHOM (CM. pUCyHkM 4, 6, 8, 10, 12 1
14) unu rmbpuaHon koHdUrypaumm (CM. pucyHok 3). YCTaHaBNuBAIOT aKTUBHYIO ASIMHY NPOAOILHOTO 3NeMeHTa
Ans npeanonaraeMoii Nokanu3auum B NO3BOHOYHUKE. [PUMEHSIIOT BCE 3aTarueatome, obxumatowme, ukcu-
pyioLme MexaHu3Mbl B COOTBETCTBUU C YKa3aHUSIMU NPOU3BOAUTENS.
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Dimensions in millimeters
Tolerances (Unless specified):
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Dimensions in millimeters Tolerances (Unless specified):

(xx £0,1) (x £1,0)

LonycTumble OTKNOHEHUA (€CMN HE YKa3aHo UHOe):

12.0 from center of fixation to rotation

12,0 oT UeHTpa ¢huKcaLmm Ao yrra noBopoTa

Side Supports

BokoBble onopbl

UHMWPE Blocks

Bnoku us CBMN3

76 £ 0.5 recommended spacing or to be determined by implants

C UMNNAaHTaTOM

PekoMeHayembIt uHTepBean (76 + 0,5) unu B cooTBETCTBUU

(50) REF

(50) HOMUHanNbHBIN pasvep

(35) REF

(35) HoMUHanbHBIN pasvep

12.0 from center of fixation to rotation

12,0 oT UeHTpa uKcaLmm Ao yrra noBopoTa

PucyHok 12 — lMosicHu4Hasa ABYCTOPOHHAS KOHCTPYKLUMSA AN BUHTOB Unu 6onTos

8.1.1.5 Harpy»atoT annapat ansi npoBegeHus UCNbITAHUA NPU YacToTe A0 25 MM/MUH.
8.1.1.6 PUKCUPYIOT KPUBLIE CMELLEHUA NPU HArpy3ke. YCTaHaBNUBAIOT CMELLEHUE NP OTHOCUTESNbHOM
cABure Teky4yectu Ha 2 %, MM, yNpyroe cMmeLLeHue, MM, NpPeaenbHyI0 Harpy3Ky Ha cxatue npu uarube, H,
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XKECTKOCTb Ha cxatue npu usrnbe, H/mMM, MakcumarnbHOE CMELLEHNE Ha cxkaTtue npu uarnbe, MM, U Makcu-
ManbHyI0 Harpy3ky Ha coxatue npu usrmnbe, H.

8.1.2 CtaTnuyeckoe UcNbITaHUE Ha pacTAXeHue npu usrnde

8.1.2.1 MNMpoeoaaT ot6op noaxoaswmx 6nokos n3 CBMIMN3O ansi cGOPHOro CNMHaNbLHOrO MMMMaHTaTa,
Kak OM1caHo paHee.

8.1.2.2 YcraHaBnuBalOT aHKepbl B COOTBETCTBUU C MHCTPyKUMeW npoussogutens. Npu ucnonb3osa-
HWUM B KQYECTBE KOMMOHEHTOB KOHCTPYKLIMKU U3 CTEPXKHEW/BUHTOB, BUHTbI aHKEPOB C Pa3HbIMU OCAMU Creayer
ycTaHaenuearb B 6noku n3 CBMIM3 Takum o6pa3om, 4ToObl NpesoTBPaTuTh KOHTAKT MoObIX NOBOpaynBato-
LLMXCA UMK BPALLAIOLLMXCA AETanemn aHkepa ¢ UCMbITaTenbHbIM OrIOKOM. 3TO MOXET ObITb JOCTUTHYTO NyTEM
TakoW YCTAHOBKM aHKepOB, YTOObI NMpW MOMHOM MOBOPOTE MO0 NOBOPaYMBAIOLLENCA MM BpaLLaloLencs
JeTanu Bcerga ocraBarcsi 3a30p Mexay Hel M ucnbiTatenbHbiM 6rnokom. Ecnn ucnonb3yiotr oauH Mogndu-
LUMPOBaHHBIA ABYCTOPOHHMI Grok n3 CBMIN3, nomeLllaioT antioMUHUEBLIN CNENCEpHbI OOk mexay Moau-
dulmpoBaHHbiM 6nokom n3 CBMIN3 1 0CHOBHOW NNacTUHON, YTOObI OCTAHOBWUTbL BpaLLUEeHUe BOKPYr LwTudTa.
B ncnbiTaHnM Ha akcuansHoe CxaTue creneHb CBOOOAbI YCTPAHSIIOT Takum xe cnocobom. Ecnm ana c6opHoro
CMMHaNbHOro UMMMaHTara TpebyloTca ABa KOMNNeKkTa MoaAnUUMPOBaHHbIX ABYCTOPOHHMX 6rnokos n3 CBMIM3
1 anMUHWEBBIE CecepHble BrokK, TO 9TO NPUMPABHUBAETCA K UCTILITAHUIO HA AKCUANbHOE PaCTSHKEHUE.

8.1.2.3 Momewatot 6noku n3 CBMIM3 B annapat Ana UCNbITaHWMI TakuMm 06pa3om, 4ToObl LWTUETLI pac-
nonaranucb 3a aHkepamu (LWTUT Ha BEPXHEM ONOKe PacnofioKeH HUXKE, YeM BUHT, KPHOYOK U T. N.). 3akpe-
nnsitoT 6nokn n3 CBMIMS ¢ nomMoLLbIO WTMATOB. ECnn Ans TeCTMPOBaHUS KPHOYKOB, MPOBOMOKU UMK NPOBOAOB
UCMOMb3YIOT OANH MOAMMUMPOBAHHbINA ABYCTOPOHHMI 6nok n3 CBMIM3, pacnonaratot ero Bbille.

8.1.2.4 CoBupalor cnuHanbHbIn MMANaHTaT B abConOTHOM CTaHaapTHON (CM. pucyHku 4, 6, 8, 10, 12 n
14, 32 UCKMOYEHNEM TOro, YTO Broku n3 CBMIMS nepeBepHyTb) Unu rMBpuaHoN KoHdurypauum (CM. pUCYHOK
3, 3a UCKMYeHneM Toro, 4to Bnokn n3 CBMIMS nepeBepHyThI). YCTaHABNMBAKOT aKTUBHYIO ANMHY NPOAOSbHO-
ro aneMeHTa Ansa npeanonaraemon nokanusauum B N03BOHOUHMKE. MPUMEHSIIOT BCE 3aTsruBaioLme, obxuma-
oLmMe, pukcupyroLme MexaHu3mbl B COOTBETCTBUM C YKa3aHMSAMMU NPOU3BOAUTENS.

Dimensions in millimeters

1
Pl Tolerances (Unless specified):
| xxx0,1
! x.£1,0
wn
N~
L
14,0
12 from top 12,8 +0,3
to corner

(32) REF
12,0
22,0

=
A5 =)
Dimensions in millimeters Tolerances (Unless specified): LonycTuMble OTKIOHEHUA (€CNKN He YKasaHo NHoe):
xx+01x.£1.0 xx*0,1) (x.+1,0)
12 from top to corner 12 oT BepLMHBI A0 yrra
(32) REF (32) HoMUHanbHLIA pasmep

PucyHok 13 — MosACHWYHBIN ABYCTOPOHHMIA Briok 3 CBMIM3 ans BuHTOB Mnu 6ontoB
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8.1.2.5 HarpyxatoT annapar Ans UCNbITaHUI Npu YacToTe A0 25 MM/MUH.

8.1.2.6 PUKCUPYIOT KPUBbIE CMELLIEHUS MPU Harpy3ke. YCTaHaBNUBAIOT CMELLIEHUE NPU OTHOCUTENBHOM
caBure Teky4ectu Ha 2 %, MM, yNpyroe CMeLLeHne, MM, NPeAernbHYI0 Harpy3ky npu usrube ¢ pacTsxkeHueM,
H, >xecTkoCTb Npu n3rnbe ¢ pacrspkeHmem, H/mMm, MakCcMManbLHOE cMeLleHue Npu usrmbe ¢ pacTaxeHuem,
MM, U MaKCUManbHYIO Harpy3ky npu usrube ¢ pacrsbkeHuem, H.

8.1.3 CtaTnyeckoe UCnNbITaHUE HA KPy4YeHUue

8.1.3.1 MpoBoasAT oT6op noaxoaAwmx G6rnokos us CBMIMN3 ans cOOpHOro CNMHanNbLHOrO UMNMAHTaTA,
KaK ONMcaHo paHee.

8.1.3.2 YcraHaBnMBaloT aHKepbl B COOTBETCTBMM C MHCTPYKUMEN npoussoauTens. Ecnu B kavyectee
KOMMOHEHTOB KOHCTPYKLMKU U3 CTEPKHEW/BUHTOB MCMOSbL3YIOT aHKEpbl C MONMAKCUANbHLIMU BUHTAMU, UX
cnepyet ycraHaBnueatb B 6noku ns CBMIMS Takum obpasom, 4toObl NpeaoTBpaTUTb KOHTAKT MoObIX No-
BOPaYMBAIOLLMXCS UMM BPALLAIOLMXCA AETanen aHkepa C UcnbiTatenbHbIM OrokoM. 3T0 MOXET ObiTb A0-
CTUTHYTO MyTEM TaKOW YCTAHOBKU aHKEPOB, YUTOObLI MPU MOSTHOM NOBOPOTE MO0 NOBOPAYMBAIOLLENCA UNK
BPALLAIOLLENCA feTanu BCerga oCTaBancs 3a30p Mexay Heil M ucnbitatenbHbiM 6nokom. Ecnu cOOpHbIN
CNUHAanNbLHbLIA UMNAHTAT COAEPKUT TONbKO KPIOYKU, MPOBOMNOKY UMK NPOBOAA, TO CUCTEMA MOXET HE Bblaep-
XKaTb KPYTALUMIA MOMEHT U HE TECTUPOBATbLCA; O4HAKO 3TO CrneayeT NoATBEPAUTL ONbITHLIM NYTEM.

8.1.3.3 Momewator 6riokm u3 CBMIS B annapar Ang UCMbITaHUA TakuM o6pa3oM, YToObl WTUTHI
pacnonaranuce nepea aHkepamu. LLITut Ha BepxHeM Broke pacnonaraior BbILLE, YEM BUHT, KPIOYOK U T. M.,
a WTUT Ha HWKHEM Onoke — HWXKEe, YeM BUHT, KPIOYOK U T. n. 3akpennsiotr 6nokn u3 CBMM3 ¢ nomo-
Wblo WTUATOB. ECnn Ana TECTUPOBAHMA KPIOYKOB, MPOBOIIOKU UMM NMPOBOAOB UCNOSMb30BAH TONbKO OAWUH
MOAMULMPOBAHHBIA ABYCTOPOHHUI 6nok u3 CBMIIO, ero pacnonaraior Bbiwe. MpucoeanHsaoT Gnoku
13 CBMM3 k 60KOBbIM OMOpam npu NOMOLLY LUITUTOB.

8.1.3.4 [lMomeLwlaloT anioMUHMEBLIW CMENCEPHbIM OnoK Mexay MoauUUUPOBaAHHLIM  GIOKOM
n3 CBMI3 1 OCHOBHOW NNACTUHON, YTOObLI OCTAHOBUTL BPALLIEHME BOKPYT LUTUdTA.

8.1.3.5 CoOupaloT crnuHanbHbI MMNNaHTaT B abCONIOTHOW CTAHAAPTHOW (CM. pucyHku 4, 6, 8, 10,
12 1 14) unn rmGpuaHon koHdurypauum (CM. pUCyHOK 3). YCTaHaBMMBAIOT akTUBHYIO ANMHY NPOAONLHOIO
anemeHTa Ang npeanonaraeMon nokanusauuu B no3BOHOYHUKE. NPUMEHSAIOT BCe 3aTarusaiowme, obxxuma-
owue, hukcupyroLmne MexaHu3mbl B COOTBETCTBUN C yKa3aHUAMU NPOU3BOAUTENSA.

8.1.3.6 Harpyxalot annapart 4f8 UCMbITaHUIA NPU MakcumarnbHOn Yactote Ao 60°/MuH. Bo Bpems uc-
NbITAHUS CNEAYET COXPaHATEL akcuarnbHyo Harpy3ky, H, okono Hyns.

8.1.3.7 ®UKCUPYIOT KPUBbIE KKPYTALUMIA MOMEHT—YINOBOE CcMeLleHney. OnpeaenstoT yrnoBoe cme-
LLEHME NPU OTHOCUTENbHOM CABWUIe TEKy4yecTu Ha 2 %, rpagycbl, ynpyroe yrinoBoe cCMeLLeHUe, rpaaychl,
npeaencHbli KPYTAWMUA MOMEHT, H/M, 1 XXeCTKOCTb Npu KpyueHuu, H/m/rpapychl.

8.2 Mpoueaypa ycTanocTHbIX UCNbITAHUIA

8.2.1 MposoasT oT60p noaxoanLmx 6rnokos n3 CBMIM3 ans c60pHOro cnuHanbHOrO MMMNNaHTara, Kak
onucaHo paHee. [N KOHCTPYKLUIA C €AMHCTBEHHBIM NMPOAONbHBIM 31IEMEHTOM UCMOMNb3YIOT OAHOCTOPOHHKE
onokn ns CBMIM3 (cM. pucyHku 5 u 11). ns TeCTUpOBaHUA BUMHTOB, OONTOB U T. N. MPUMEHAIOT 4BYCTO-
poHHue 6roku 3 CBMM3 (cM. pucyHku 7 u 13). [Ina TeCTUPOBAHMA KPHOYKOB, NPOBOSIOKA UMM NPOBOAOB
MCMOMNb3YIOT MOAUMULMPOBAHHBIE ABYCTOPOHHME Gnokn us CBMIMS (oM. pucyHku 9 n 15).

8.2.2 YcTaHaBnMBalOT aHKepPbl B COOTBETCTBUW C UHCTPYKLUMENR npoussoanTens. Ecnu B kayecTBe KOM-
MOHEHTOB KOHCTPYKLWUMU U3 CTEPXKHEN/BUHTOB UCMOMNb30BaHbLI aHKEPL! C NONMUAaKCUAnbHLIMKU BUHTAMK, TO UX
criepyeT ycraHasnueark B 6rnoku us CBMIM3 takum 06pasom, 4Tobbl NpeaoTBpaTuTb KOHTAKT NoObIX NoBopa-
YMBAIOLLMXCA UM BPALLAIOLLMXCA AeTanei aHkepa C UCrbiTatenbHbIM 6r1okom. 3TO MOXET BbITb AOCTUTHYTO
nyTeM TaKoW YCTAHOBKM aHKepoB, YTOOLI MPW NOMHOM NOBOPOTE Mo6OI NOBOPaYMBAIOLLENCS UIW BpaLLato-
LUenca AeTanu BCEraa OCTaBasncs 3a3op Mexagy Hem U ucneltatenbHelM 6nokoM. Ecnu mcnonb3oBaH oauH
MOAUMULMPOBaHHbIN ABYCTOPOHHWIA Griok 3 CBMIN3 Ans KproYkoB, NPOBOSIOKW, NPOBOAOB U T. M., NOMELLAKT
anioM1MHUEBbIV cnerncepHbIi Bnok Mexay MoanduumMpoBaHHbIM Brokom s CBMIN3 1 0CHOBHOI NMACTUHOMN,
yTOObI OCTAHOBUTbL BpAaLLEHUE BOKPYr WTUdTa. M30bITOMHAA CTeneHb CBOOOAbI YCTPAHSETCS TEM XKE CMOCO-
6OM, YTO U MPM MCNBITAHUM HA akcuanbHoe cxartue. Ecnu ans c6OpHOro crnuMHanbHOro MMnnaHTara Tpeby-
0TCA1 1Ba KOMMIEKTA MOAN(PULIMPOBAHHBIX ABYCTOPOHHUX BriokoB 13 CBMI13 1 antoMMHUEBLIE CNERCepHble
Gnoku, TO 3TO TECTUPOBAHNE CTAHOBUTCS UCMBITAHUEM HA YCTANOCTb NMPU akCUaribHOM CXXaTUu.

8.2.3 Momewatotr 6nokn us CBMIMO B anmapar Ans UCMbITaHWIA Takum 0Bpa3om, YToObl LITUTI
pacnonaranuce nepen aHkepamu. LLUTUdpT Ha BepxHeM Onoke pacnonoXkeH BbIlLe aHKepa, a WTUGT Ha
HIKHEM BNOKE — HUXeE, YEM BUHT, KPIOYOK U T. N. 3akpennsatot 6noku 3 CBMIM3 ¢ nomowwbto wtudtos. Ecnun
Ansi TECTUPOBAHUSA KPIOYKOB, NPOBOJIOKW, MPOBOAOB U T. M. UCMONb3YIOT TONbKO OAWH MOAMMDULIMPOBAaHHbIN
ZABYCTOPOHHMI 6nok s CBMM3, pacnonaralor ero Bbilue.
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Dimensions in millimeters

vy Tolerances (Unless specified):
xx+ 0,1
— x.+1,0
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40,0 Steel Roll Pin
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m——————— fixation to rotation
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N\ il |
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yAa
— A
4 rl\ \'V 1 76 * 0,5 recommended
L i spacing or to be
'i'\:J w \IJ determined by implants
§ e 12,0 from center of
~ um? fixation to rotation

Dimensions in millimeters Tolerances (Unless specified):
xxX+01x.£1.0

LonycTumMble OTKMOHEHUA (€CNWU HE YKa3aHO UHOE):
xx*0,1)(x. £1,0)

Steel Roll Pin CTanbHOW poruKoBbIv WTUGT
12.0 from center of fixation to rotation 12,0 oT LieHTpa ¢hukcaLum fo yrna nosopora
Side Supports BokoBble onopbl

UHMWPE Blocks

bnoku ns CBMI13

76 + 0.5 recommended spacing or to be determined by implants

PekomeHayembiil uHTepBan (76 + 0,5) unu B cooTBeTCTBUU
C UMNMAHTATOM

(50) REF

(50) HoMWHaNbHLIN pasmep

(35) REF

(35) HoMWHaNbHLIN pasmep

12.0 from center of fixation to rotation

12,0 oT UeHTpa ¢ukcauum fo yrna nosopora

PucyHok 14 — lMNosicHUYHaA ABYCTOPOHHSS KOHCTPYKLWS AN KPIOYKOB, NPOBOAOE MU NPOBOMOKM

8.2.4 CoBupaloT cnuHarnbHbIi UMMaHTaT B aBCONIOTHON CTAHAAPTHOM (CM. pucyHkn 4,6, 8,10, 121 14)
unu rubpuaHoi KoHdurypaumm (CM. PUCYHOK 3). YcTaHaBnNUBaIOT aKTUBHYIO ASIMHY NPOAOSILHOMO dnemeHTa
ANs npeanonaraemoli nokanusauuu B No3BOHOYHKMKE. MPUMEHSAIOT BCE 3aTarusatome, obxmmaowme, Quk-
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CUPYIOLLME MEXaHU3Mbl B COOTBETCTBMU C YKa3aHUSIMU MPOWU3BOAMTENS. 3anucbiBaOT PACCTOSHNE MEXAy
LEHTPOM BEPXHEro LWTUAITA U LEHTPOM HIXKHEro Lwtudra.

8.2.5 MNpu UcnbITaHUM HA YCTaNoCTb MPUMEHSOT CUHYCOMAANbHYIO Harpysky Ha CMUHAamNbHYIO KOH-
CTpyKumio. Harpysky crnegyet noaaepxuBarb NOCPEACTBOM MOCTOSAHHONO KOHTPOMS ammnuTyAbl CUHYCOU-
AanbHONM Harpysku. Ona BCex UCMbITAHUM AOMKEH ObiTb YCTAHOBMEH NOCTOSIHHbIN KOIh(PULUMEHT Harpys-
KM R, paBHblii unu npesbiwatowmn 10:

MWHUMalbHaA Harpy3ka
= pyska > 10. @
MaKCUMalibHaA Harpyska

Hanpumep, ecnu MMHMManbHas Harpyska pasHa muHyc 200 H, a makcumansHasa Harpy3ka — MUHYC
10 H, To R = 20. MakcumarnbHasa 4actota LUUKI0B AN YCTaNOCTHbIX UCMbITAHMIA — NATb LIUKITOB B CEKYHAY.
McnbiTaHne 3aBepLuaeTca B TOT MOMEHT, KOr4a CNuHanbHas KOHCTPYKLMA NPEKpaLLaeT cBoe AEWCTBUE UMK
NPOXOAUT NOSHbIA LUK,

8.2.6 MpoBoAAT OLUEHKY ABYX 06pa3LOB NPU UCXOAHbIX YCTANOCTHbIX Harpy3kax. YCTaHaBNuBaloT Mak-
CUMAanbHYH BbIAEMKMBAEMYIO HArpy3Ky (HM oanH obpasel He oTKa3an 4o 3aBepLeHus 5 MiH umknos). Mpo-
JAOJDKAIOT UCMbITAHUSI HA YCTanoCTb Ha ABYx obpasLax 40 TOro MOMEHTA, KOra pasHuua Mexay Harpyskom,
npu KOTOPOW KOHCTPYKLMA OTKa3bIBAET, U MaKCMMAIbHOW BblAEPXXMBAEMON Harpy3kon Byaer cocTaBnsATb He
6onee 10 % OT MakCMManbHON HArpy3ku Ha cxatue npu urnbe. Ha nonynorapudpmmuyeckom rpaduke crne-
AYET NpeacTaBuTb YCTANOCTHYIO KPUBYHO OTHOLLEHMSA HArpy3KkyU Ha CxaTue npu u3rmbe K KONMYecTByY LUKIOB
[0 oTKasa.

56 Dimensions in millimeters
Tolerances (Unless specified):
] xx 0,1
11 -y 2 x.£1,0
[P A
] _
I
L :
o |1 X3 o
~ [ 3 =
] 7
I ]
LI 5
i
;) ©
| | Ik h
14,0 40,0 \Steel Roll Pin
12 from top 212,8 £ 0,3
to corner
o
" i IS
4 1K q
| 1
Q
AS e
Dimensions in millimeters Tolerances (Unless specified): HonycTuMble OTKIOHEHNUS (€CMN He yKasaHo MHoe):
xx+01x. 1.0 (x.x+0,1) (x. £ 1,0)
12 from top to corner 12 oT BepLMHbI A0 yrna
Steel Roll Pin CTanbHOWM posiMKoBbIN LUTUGT
(32) REF (32) HOMWHanEBHBI pasMep

PucyHok 15 — MosicHUYHLI ABYCTOPOHHMIA 6ok u3 CBMI3 gna kproukoB, NPOBOAOB UMW NPOBOMOKM

23



FOCT P 567390—2017

/“
0 /\ _ pc
Af |\ N
N—
14,0 40,0
SECTIONA-A
450
A5 //// ®
\R7,9 (5/16")
SECTIONA-A | Paagen A - A

PucyHok 16 — AnbTepHaTUBHbIA MOSICHUYHBIA ABYCTOPOHHMIA 6riok us CBMIMS ans BUHTOB unu 6onTos

8.2.7 [lo cHATUA cnuHAnNbLHOM KOHCTPYKUMKM C annapara Ans UCMbITaHMin (PUKCMPYIOT NEPBYIO U NOCne-
AYIOLLYIO MONOMKU, XapakTep NonoMku 1 gecpopManm KOMNOHEHTOB. OLIEHMBAIOT BCE NOBEPXHOCTHbIE U3Me-
HeHus.

9 OTtyer

9.1 B oT4eTe AOMKHbI ObITb YKa3aHbl KOMMOHEHTbI CMMHANBLHOIO UMNaHTaTa, KOHCTPYKLMSI CMMHANBLHOTO
UMnnaHTara, npeanonaraemas rnokanu3aumsi B nO3BOHOYHMKE U KONMYECTBO NPOTECTMPOBAHHLIX 06pas3LoB.
MpeacTaBnsOT BCIO 3HAYUMYIO MHPOPMALMIO O KOMMOHEHTAX, BKIOYAs Ha3BaHMe, HOMEpP napTuu, NPou3Bo-
AuTens, Matepuan, KatanoXHblii HOMep U T. 4., @ TaKkkKe BCIO cneuuanbHyio nHdopmaumio, Heobxoaumyio Ans
M3rOTOBNEHUSI KOHCTPYKLIMKM, B TOM YUCIIE NPEAHATPY3KY U KPYTALLMIA MOMEHT 3aTSXKKH.

9.2 PasmeLaoT n3obpaXKeHnsa KOHKPETHbIX Harpy3o4Hblix KoHdurypauuin. OnmcbiBaKOT CX0A4CTBa U OT-
NNYKNA COOTBETCTBYIOLLMX PUCYHKOB, COAEPXKALLMXCA B HACTOSALLEM CTaHAapTe. YKasblBalOT akTUBHYIO ANUHY,
nne4yo MoMeHTa 6rnoka u paccrosHue no ocu X mexay OCEBOW NUHMEN NPOAONBHOIO dreMEHTa M TOYKON
YCTAHOBKM aHKepoB B 6rnokax n3 CBMIM3. Ana KOHCTPYKUMIA, B KOTOPbLIX UCNONb30BaHbI @HKEPbl C NONMakCu-
anbHbIMW BUHTAMU, NPUHUMAIOT MEPbI, NMPUHATBLIE AN NPeAoTBPAaLLEHUS KOHTaKTa NoBOPavYMBalOLLUXCA UMK
BpALLAIOLMXCS AETanei ¢ ucnbitatensHbiM 6GNOKOM. GUKCUPYIOT BCE OTKIOHEHUS OTHOCUTENBHO PEKOMEHAY-
€MOW Mpoueaypbl UCNBITAHUA, 8 TAKKE YACTOTY Harpy3Kku.

9.3 OTyYeT 0 CTaTUYECKNX MEXaHUYECKMUX UCMIbITAHUAX AOJDKEH BKKOYATb NOMHOE ONUCaHWe BCEX Nomo-
MOK, XapakTep noroMok unu aedopmanmin c6o0pHOro CNMHanNsHoOro uMnnanTara nubo annapara Ans ucnbita-
Huii. MpuBoaAaT nHgopmaumio 060 BCEX 3aMETHbIX CRydasX MEXaHUYECKUX NOBPEXAEHUI KOHTAKTUPYOLLMX
NOBEPXHOCTEN UNKU TEKCTYPUPOBAHMSA MOBEPXHOCTMU.
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9.3.1 B otyere 0 pesynsrarax NPoBEAEHUA CTAaTUHECKUX MEXAHUYECKUX UCTIbLITAHUAX crieqyeT 3adpuk-
CMpPOBaThb:

- KPUBbIE «HArpy3ka—CMeLLeHne» Ana BCeX CTaTUYECKUX UCNLITaHUN HA Cxatue npu usrube; npea-
CTaBUTb BCE J@HHbIE MO CTAaTUYECKUM MEXAHUYECKUM UCNBITAHUAM Ha CxaTue npu uarnbe, cpesHee U CTaH-
AapTHOE OTKIMOHEHUs ANA CMELLEHUSA NPU OTHOCUTENbHOM CABUTE TeKy4eCcTU Ha 2 %, MM, YNpYyroe cMeLle-
HUe, MM, NpeaenbHYIO Harpy3Kky Ha cxkartue npu uarube, H, xecTkocTb Ha cxatue npu usrnbe, H/mm, mak-
CUManbHOE CMELLEHNE Ha CXXaTue npu u3rube, MM, 1 MakCUMAanbHYIO Harpy3Ky Ha cxatue npu usrube, H;

- BCE KPMBbIE «HArpy3ska—CMeLUEeHMEe» ANA CTaTMYeCKUX UCMBLITAHWI Ha pacTsbkeHue npu usrube.
MpeacrasuTb BCE AAHHBIE NO CTAaTUYECKMM UCTILITAHWAM Ha pacTskeHue npu usrube, cpeagHee u craHaapr-
HOE€ OTKIOHEHUE AN CMELLEHUS NPU OTHOCUTENbHOM CABUre TeKy4ecTn Ha 2 %, MM, ynpyroe cMeLLeHue,
MM, NpeaenbHYI0 Harpy3ky npu usrnbe ¢ pacrskeHuem, H, xxecTkoctb npu usrube ¢ pactsxennem, H/mm,
MaKCUMarnbHOE CMEeLLEHNe NPy nsrnbe ¢ pacTspkeHneM, MM, U MakCUManbHYIO Harpy3sky npu nsrube ¢ pacts-
xeHuem, H;

- KPMBbIE KKPYTALLUIA MOMEHT—YITIOBOE CMELLEHUE» ANA BCEX CTAaTUMECKUX UCTILITAHUN HA KpydYeHue.
MpeacrasuTb BCE AAHHBIE MO CTATUYECKUM UCTILITAHUAM HA KPyYEHUE, CpeaHee U CTaHAapTHOE OTKSIOHEeHue
AN yrnoBoro CMeLleHUs Npu OTHOCUTENBHOM CABUre Teky4yecTu Ha 2 %, rpaaycol, ynpyroe yrnosoe cme-
LeHne, rpagycol, nNpeaernbHbli KPYTALWMA MOMEHT, H/M, XeCTKOCTb Npu KpyveHun, H-m/rpagycel, a Takke
HanpasneHue BPaLLEHUsi C TOUKOW OTCHETA AN BCEX UCMbITAHUN.

MpencraBuTb NPUYMHBI ANS KAKA0r0 OCTAHOBAEHHOMO UCMbITAHUA (HAanpumep, NONOMKA YCTPONCTBA,
BbiNnajeHune BUHTOB u3 6nokos CBMI3, kacaHue 6nokos us CBMIM, kacaHue 3akpenneHHou ckobbl U T. 4.).

9.4 OTYEeT 0 ANHAMUYECKUX MEXAHNYECKUX UCTILITAHUAX JOIDKEH:

9.4.1 onucarb OKpPY>aloLLy0 06CTaHOBKY NPU UCTILITAHUSIX HA YCTANOCTb, KPUBLIE HArpPy3ku U 4acToTy
UCMIbITAHUA. Yka3aTb OKOHYATEnNbHbIE NnapaMeTpbl 06pasua U Harpy3ku B OTHOLLEHUW KONUYECTBA LUKNOB
Z10 MONOMKU AN BCEX YCTANOCTHbIX UCTILITAHWIA, YPOBHU Harpysku aAns o06pasuoB, BblaepXaBLumMx 5 MiH
LMKMOB, U MaKCUMAasbHYIO BbIAEMKUBAEMYIO HArpy3Ky, a TaKke NOCTOSIHHBIN KOA(PULIMEHT HArpy3ku R;

9.4.2 ykasaTb BCE NnepBble U Mocrieaylowme NosIOMKUA, Xapakrep nosioMoK u aedopmauuin KOmno-
HEHTOB C60pHOF0 CNMHanNbHOro UMNNaHTara u annapara agna UCNbITAHUI. YCTanoCTHbIE MONOMKU AOM¥HbI
BKMIOYaTb ONUCaHME MECTA BOZHUKHOBEHUSI HEUCNPABHOCTU, 30HbI PACNPOCTPAHEHUS U 30HbI MOSTHOTO pas-
pyLleHus, a TaKkxe u306paxkeHns NOBPEXAEHHbIX NOBEPXHOCTEN U TEKCTYPUPOBAHUA NOBEPXHOCTEN U3-3a
TpeHus. Onucarb BCe NOBEPXHOCTHLIE U3MEHEHUSA, BCE MEXaHUYECKME NOBPEXAESHUA KOHTAKTUPYIOLLMX MO-
BEPXHOCTElN MNU pacLuaTbiBaHUE BHYTPEHHUX COeAUHEHUN;

9.4.3 aAns BCex yCTanoCTHbIX UCNbITAHUN KOHCTPYKLUIN U3 CTEPXXHEW/BUHTOB, COAEpXaLLUMX aHKepbl C
nosimakcuarbHbIMA BUHTaMM M YCNELUHO NPOLUEALUMX UCNbITaHUA 6e3 BUAUMBIX NOBPEXAEHWI, yKa3aTb u3-
MEHEHWE PacCTOAHUA Mexay LEHTPOM BEPXHEro WTUATa U LEHTPOM HWXKHEro wrudTta u onucatb NPUYnH-
HbIi MEXaHW3M, NPy ero Hanu4unu (Hanpumep, cTonkas aecopmayna 04HOrO NN HECKONbKUX KOMMNOHEHTOB,
npockanb3biBaHME NONMakcuanbHOM ronoBku unu aecdopmauusa/nonomka 6noka us CBMMN3).

MpeacTaBuTb Ha nonynorapudmMuyeckux rpadukax ycranoCTHble KPUBbIE OTHOLLEHWUA Harpyskun Ha
CKaTue U Harpy3ku Ha cxartue npu uarnbe K KONMYECTBY LMKNOB A0 NOMNOMKU. YKasaTb 06pasubl, KOTOpble
BblaepXxanu 5 mnH uMknos 6e3 NONOMOK.

TonbKo ANA KOHCTPYKLUMN, B KOTOPbLIX BbIABMEHLI HEUCNPABHOCTK, NPECTABUTL PErPECCUOHHBIN aHa-
N3 Harpy3Kku Ha CxaTWe M Harpy3ku Ha cxxatue npu u3rnbe B OTHOLLEHUU K KONIMYECTBY LIMKII0B.

10 TOYHOCTb U NOrpewHOCTb

10.1 ToyHOCTb

TOYHOCTb 3TUX METOAOB UCNbLITAHMIA OCHOBAHAa Ha ABYX MexXnabopaTopHbIX UCCEA0BaHMUSX, NPOBE-
AeHHbix B 2008 1 2011 rr. Llectb naGoparopuit npuHUManu y4actue B 9T0M UCCNEA0BAHUU, OZIHAKO HE BCe
U3 3TuX Wwectn naéopatopuii 6binu 3aaeCTBOBaHbI B ABYX MexnabopaTopHbix uccneaoBaHusx. Kaxaas us
wecTtu naboparopuit AomkHa Obina NPeacTaBUTb OTYET O pesynbrarax MATU MOBTOPHbLIX UCMbITAHUI OAM-
HaKOBbIX KOMMNSIEKTOB BUHTOB, HAGOPa BUHTOB, CTEPXXHEN U KPECTOBUHHBLIX COEAMHUTENEN N0 AEeCATU pas-
NUYHBIM NapameTpam maMmepeHuin. Kaxxabii pe3ynbsrar UCnbiTaHus, OTPaXKEHHBIW B OTYETE, NPeAcTaBnsaeT
coboi oTaenbHoe uamepenune. B paspabotke agusaiiHa u aHanu3e 4aHHbIX MOMUMO 331 ICTBOBAHUS LLECTH
na6opaTtopuii U UCNOMb30BaHUS €AWMHCTBEHHOTO Matepuana pykoBOACTBOBaNUCH paspenom «lpakrukay
E691; 6onee noapobHas uHdopmauusa npeacrasneHa B uccnegosarenbckux ordyerax ACTM $04—10125
n ACTM ®04—1013.6.
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10.1.1 Npepen noBTOPAEMOCTH I

[Ba pesynsrara ucnbiTaHWi, NOAyYeHHbIE B OAHON nabopartopum, cneayeTr pacueHMBaTh Kak HEJKBU-
BaneHTHble, €CNKU OHU OTNHUYalTCcA 6onee Yem Ha 3Ha4YeHue r Anst 3Toro Marepuana; r — 310 UHTepBan,
npeacrasnAloLWuN COD0N KPUTUYECKYIO pasHULY Mexay ABYMS pe3ynbraTamMu UCNbITAHUI ANis TOTO ke CaMoro
marepuana, nofly4eHHbIMM OAHOMOMEHTHO OAHUM U TEM e OnepaTopoM, C UCNOSIb30BaHUEM OAHOIO U TOrO
ke 060pyaoBaHUA B TOW e nabopaTtopuu.

10.1.1.1 MNpeaensl NOBTOPAEMOCTU NepeuncneHsl B Tabnuyax 1—10.

10.1.2 Npepen BocnponssoaguMocTu R

[Ba pesynerara UCNbITAHWIA AOMKHbI ObITh pacLEHEeHbl KaK HEJKBUBANEHTHBLIE, €CNIN OHU OTNUYAIOTCA
ponee YeM Ha 3HaveHue R Ansa 3Toro marepuana; R — aTo uHTepBan, npeacTaBnsAloLwui cobomn KpUTUHECKYIo
pasHuLUy Mexay ABYMS pe3ynbraTamu UCIbITaHUA ANS OA4HOTO M TOTO XKe MaTepuana, nony4eHHbIMU pasHbiMU
onepaTtopamu, ¢ MCNONbL3OBAHMEM Pa3NUMYHOr0 060pyaoBaHMS B pasHbIx naboparopusx.

Tabnuya 1 — MakcumanbHoe cMeLeHue Ha cxaTue npu nsrnbe, MM

MaTtepuan CpegHee CTtaHaapTHoe CTaHAapTHOEe OTKIOHEHMWe MNpeaen MNpeaen
aHaueHne @ x OTKNOHEHUe BOCMPOU3BOAUMOCTH S, NoBTOPAEMOCTU I BOCMPOU3BOAUMOCTU R
noBTOPAEMOCTU S,
A 61,51 0,88 8,66 2,45 24,25

2) CpefHee 3HaueHNe BLIMMCTIEHHbIX B TaGOPaTOpUM CPEHNX 3HAYEHWA.
MpumevaHue 1 — MexnabopaTopHoe uccrnegoBaHue, nposegeHHoe B 2011 1., GbINIO cOKpalleHo Ao
LIeNeBoro cMeLLeHUs, NO3TOMY 3HaYeHWUs r U R Ans npefenbHOro CMeLLeHUs He NpeacTaBneHbl.

Tabnuya 2 — MakcumarnbHasa Harpyska Ha cxatue npu usrnbe, H

MaTtepuan CpegHee CTtaHaapTHoe CTtaHaapTHoe MNpeaen Mpeaen
sHaveHne? x OTKNOHEHWe OTKIMOHEeHWe noBTOPAEMOCTH 1 BOCNPOW3BOAUMOCTU
nosTopAaemMocTu S, BOCTNPOU3BOAUMOCTU S,
A 193,15 6,49 23,71 18,16 66,39
B 699,86 25,65 34,44 71,83 96,42

LenesoM CMeLEHUN.

2) CpeHee 3HaYeHUe BLIYMCIIEHHBIX B NTaBopaTopumn CPeHNX 3HAYEHMIA.
MpumevyaHue 1 — MakcumarneHas Harpyska Matepuarna B npeactasnsieT co60i MakcUMarnbHyto Harpysky npu

Tabdnwuya 3 — XecTkocTb Ha cxartue npu uarnbe, H

Matepuan CpeaHee CraHpapTHoe CraHpapTHoe Mpepen Mpeaen BocNpou3BOAUMOCTH
3HaquV|ea)X OTKIIOHEHUe OTKIIOHEeHune NOBTOPAEMOCTU R
noBTOPAEMOCTU S, BOCNPOU3BOAUMOCTH S, r
A 6,90 0,36 0,78 1,02 2,18
B 70,53 1,87 4,29 5,20 12,02
) CpeaHee 3HauYeHNe BEIMUCHEHHBIX B 1aBopaTopuit CPenHUX 3HaYEHMIA.
Tabnuuya 4 —TlpegensHas Harpyska Ha cxatue npu usrube, H
Martepuan CpepgHee CTaHaapTHoe oTKkIoHeHWe | CTaHgapTHOe OTKIIOHeHUe MNpegen MNpegen
sHaueHue? x noBTOpsAeMoCTU S, BOCTPOU3BOAUMOCTY S,, | MOBTOPAEMOCTH /' | BOCMPOM3BOAUMOCTU R
A 81,04 8,10 11,03 22,67 30,89
B 495,91 16,42 27,82 45,97 77,90
3) CpegHee 3HaueHne BEIYUCNEHHLIX B TabopaTopuit cpeiHNX 3HaUEeHMiA.
Tabnuuya 5 — Ynpyroe cMmelleHne, MM
MaTepuan CpepaHee CraHpapTHoe oTkrnoHeHue | CtaHAapTHOE OTKIMOHeHue MNpeaen Mpepen
sHaueHue? x noBTOpPAEMOCTH S, BOCNPOU3BOAUMOCTU S, | MOBTOPSEMOCTH /' | BOCMPON3BOAUMMOCTU R
A 11,50 1,72 2,18 4,82 6,11
B 6,81 0,32 0,45 0,89 1,26

3 CpeiHee 3HaueHUe BLIMUCNEHHBIX B NabopaTopun CPeAHUX 3HaYEHWIA.
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MaTepuan CpeaHee CTtaHpapTHoe CTaHgapTHOe OTKIOHEeHue Mpeaen Mpeaen
3HaveHne? x OTKMOHEeHWe BOCMPOW3BOAMMOCTU S, | NOBTOPAEMOCTM | BOCMPOU3BOAUMOCTU R
noBTOPAEMOCTU S, r
A 12,87 1,73 2,04 4,85 571
B 8,58 0,32 0,66 0,89 1,86
3 CpeHee 3HajueHne BLIYNCIIEHHBIX B TaBopaTopuin CPEAHNX 3HAYSHNIA.
Tabnuya 7 — XecTKoCcTb Npu KpydeHuu, H-m/rpagycel
Matepuan CpeaHee CraHgapTHoe oTKMoHeHWe | CTaHAapTHoOe OTKMOHeHne Mpenen Mpepen
aHavyeHne? x NoBTOPAEMOCTU S, BOCMPOW3BOAMMOCTU S, | NOBTOPAEMOCTU r | BOCMPOU3BOAUMOCTU R
A 0,64 0,06 0,27 0,16 0,75
B 5,32 0,89 1,47 2,48 4,12
3) CpeaHee 3HaueHne BbIYNCHEHHbIX B TaBopaTopuit CPeaHNX 3HaYEHNIA.
Tabnuya 8 — lMNpefenbHbli KpYTALWKIA MOMEHT, H'M
MaTepuan CpegHee CtaHgapTHoe oTKNoHeHue | CTaHgapTHoOe OTKNOHeHWe Mpegen Mpeaen
sHaueHune® x NoBTOPAEMOCTU S, BOCMPOW3BOAMMOCTU S, MOBTOPAEMOCT | BOCNPOU3BOAUMOCTM
r R
A 0,64 0,06 0,27 0,16 0,75
B 5,32 0,89 1,47 2,48 412
) CpefiHee 3HaueHWe BbIYNCNEeHHbLIX B TaBopaTopumn CpeaHUX 3HaueHMWiA.
Tabnuuya 9 — Ynpyroe yrnoBoe cMelleHuWe, rpagycei
MaTepuan CpefgHee CrtaHgapTHoe CraHpapTHoe Mpegen Mpegen
3HaueHne? x OTKIOHEHNe OTKITOHEHWe NMOBTOPAEMOCTU ' | BOCMPOU3BOANMOCTY
MoBTOPAEMOCTU S, BOCMPON3BOANMOCTU S, R
A 5,68 0,94 2,47 2,62 6,92
B 3,78 0,43 0,96 1,19 2,70
3) CpefjHee 3HajeHne BbUMCNeHHbIX B NabopaTopun CpefHNX 3HaueHNiA.
Tabnuya 10— YrnoBoe cMelleHNe Npu OTHOCUTENBHOM CABUre TEKyYecTu Ha 2 %, rpagychl
MaTepuan CpeaHee CTtaHaapTHoe CTtaHgapTHoe Mpeaen Mpegen
3HaveHne? x OTKIMOHeHWe OTKIMOHEeHWe NOBTOPSAEMOCTH £ BOCMPOW3BOANMOCTN R
NOBTOPAEMOCTU S, BOCMPON3BOAUMOCTU S,
A 7,62 1,12 2,57 3,13 7,20
B 5,86 0,47 0,97 1,31 2,72

3) CpeiHee 3HaYeHNe BbIUUCTIEHHBIX B NTaBopaTopun CPEAHUX 3HAYSHNIA.

10.1.2.1 MNMpeaenbl BOCNPOU3BOAUMOCTU R nepeyncneHsl B Tabnuuyax 1—10. B tabnuuax 1—6 npea-
CTaBlEHbl AaHHbIE MO UCMbLITAHUAM HA CxaTtue npu usrnbe, a B Tabnuuax 7—10 — noO UCNbITAHUAM Ha

Kpy4yeHue.

10.1.3 BbilueynomMsHyTbie TEPMUHBI (MPeaen NOBTOPAEMOCTU 7 U Npeaen BOCNPOU3BOAUMOCTU R) uc-
nosib3oBaHbl cornacHo pasgeny «lpaktukay E177.
10.1.4 Ilio6oe peLueHune, npuHaToe B cootTBeTcTBum ¢ 10.1.1 1 10.1.2, Kak npaBuno, umeert okono 95 %

BEPOATHOCTMW TOr0, YTOOBLI CUMTATLCA NPABUMbHLIM; OAHAKO TOUHbIE CTATUCTUYECKUE AAHHbIE, NONYYEHHbIE
B 3TOM MexXnabopaTopHOM UCCREAOBAHNUN, HE CrieayeT paccMaTpuBaTh B KAYECTBE KOHKPETHbLIX MareMaTu-
YECKUX BENUYUH, KOTOPbIE MPUMEHUMBbI K NIOOLIM YCIIOBUAM U 0OCTOATENLCTBAM.

OrpaHnyYeHHoe KONMUYECTBO MCNBITYEMOrO MaTepuana u OTYETHbIX PE3ynbTaToB nabopaTopuii rapaHTu-
PYIOT BOSHUKHOBEHWE PE3YNbLTaTOB, OT/IMYHbIX OT PE3YNbLTaTOB UCCNEA0BAHNUSA, UHOTAA CO 3HAYUTENBHO BONb-
LEen UNn MEHbLLIEN YaCTOTON, YeM npegnonaraet 95 %-Hbln Npeaen BepoaTHOCTU. [Npeaen NOBTOPAEMOCTU 1
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M npegen BOCNPOM3BOAMMOCTU R paccmaTpuBaloT B KayecTBe oOLWmMX pekoMeHAaUunin, a CBA3AHHYIO C HUMU
95 %-Hy10 BEPOSATHOCTb — B KQUE€CTBE NPMONU3UTENBLHO OXMAAEMOr0 nokasarensi.

10.1.5 OObSACHEHUA 3HAYEHUI Npeaena NOBTOPAEMOCTM 1 U Npeaena BOCNPOM3BOAUMOCTH R npeaHa-
3HaYeHbl ANg Toro, Ytobbl NPeACTaBUTb HarnNga4HbIN cnocob oueHKU NpUubnU3NTenbLHON TOYHOCTU MeToda UG-
nbiTaHuii. [JaHHble, npuBeaeHHbIe B Tabnuuax 1—10, He o6s3aTenbHbl AN NPUMEHEHUSI NPW NPUHATUN UMK
OTKIMOHEHWUW PeLLEHUsi OTHOCUTENBHO MaTepuana, Tak Kak 9Tu JaHHble ABNAITCA CneuudUYeckuMmn AN Mex-
nabopaTopHOro MCCNEeAoBaHNUA U HE XapaKkTepHbl AN APYIMX NapTUiA, MaTepranos, XMpyprudecknx yCTponcTs
unn naboparopuii. Tem, kto ByaeT MCMONbL30OBAaTL ATOT METOA MCMbITAHUSA, CrneayeT NPUMEHSATb NPUHLMMDI,
U3noxeHHole B pasgene «MpakTtukay E691, Ana nonyyeHus gaHHbIX Ans nabopaTopuit U Mmatepuanos.

10.2 MorpewHocTb

Bo Bpemsi uccnegoBaHusi He 6bino OGLLENPUHATOrO STANOHHOrO MaTepuana, NPUrogHoro AnsA onpeae-
NEHWA NOrpeLUHOCTU NPU NPOBEAEHUU ITUX METOAO0B UCMbITAHUN, BCNEACTBUE YEr0 OTCYTCTBYIOT AAHHLIE O
MOrPELLUHOCTH.

10.3 To4yHOCTb onpeaensanacb NOCPeACTBOM CTaTUCTUYECKOro uccrnegoeaHusa 280 pesynetaToB, Nosny-
YEHHbIX B LLeCTU nabopaTopusax Ha O4HOM MaTepuane, KOTOpbIii XapakTepusyeTcs crneayowuM obpasom:

10.3.1 MaTtepuan A

Cucrema DePuy Spine Summit, MMHU-NONMaKcHarnbHble BUHTBI AUaMeTpoMm 3,5 MM CO CTOMOPHbLIMU
BUHTaMM, CTEPXKHM 3 MM U KPECTOBUHHbIE COEAUHEHUA (TOMNBKO ANA UCNbITAHWUIA Ha KpyveHue). Koabl nsgenuin
npueeaeHbl B uccnegosarensckom oryete ACTM ©04—1012. UcneiTyeMblit Matepuan Obin npeaHasHaveH
ANs NPUMEHEHUSA B BEPXHEM rPYAHOM OTAENe NO3BOHOYHMKA, U BEMUYUHLI CPEOHEr0 3HA4YEeHUNA, CTaHAaPTHLIE
OTKIIOHEHUSI U UTOTOBblE 3HAYEHUSA NOBTOPAEMOCTU ¥ BOCNPOU3BOAMMOCTU MOTYT OTIIMYATLCA OT AaHHbIX NO-
KasaHui matepuanos, UCMNOSMb3YEMbIX B APYIUX XMPYPrMyeckux ycTponucteax (cMm. [2]).

10.3.2 MaTtepuan B

Lanx MOHOakCcHanbHbl€ BUHTbI AuameTpoM 6,5 Mm (kpyveHue) u 7,5 MM (cxatue) co CTONOPHLIMU BUH-
TaMmn 1 CTEPXHU U3 HepxKaBetoLen ctanu 5,5 mm. Koabl usaenui npuseaeHbl B UCCNEA0BaTENbCKOM OTYETE
ACTM ©04—1013. UcnbiTyemblin MmaTtepuan Obin npegHasHadYeH ans NPUMEHEeHUA B NOACHUYHO-TPYAHOM OT-
Jene no3BOHOYHMKA, U BENUYUHBI CPEAHET0 3HAYEHUS, CTaHAAPTHLIE OTKMIOHEHUSA U UTOTOBbLIE 3HAYEHUs Mo-
BTOPSIEMOCTU U BOCIPOM3BOAUMOCTU MOTYT OTIIUYATLCA OT AAHHbIX NOKa3aHUi MaTepuanos, UCNOMb3YEMbIX B
APYrUX XMpypruveckux yctponcreax(cum. [2]).

11 KnroueBble cnoBsa
1.1B HacTosLeM CTaH4apTe NCnonb3oBaHbl crieqyrowue Knoyesblie cnosa: MeToAbl YCTanoCTHbIX UC-

MbITAHWI; COOPHBIA CUHAMBHLIA UMMIIAHTAT; KOHCTPYKLMUS CMIMHASBHOIO UMMNIAHTaTa; METOAbl CTaTUYECKUX
UCMbITAHUIA; MOZENb BEPTEBPOIKTOMMM.
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MpunoxeHue X1
(cnpaBo4Hoe)

Ob6ocHoOBaHue

X1.1 C6opHLIe cnuHanbHbIe UMNMaHTaTLl COAEPXKAaT MHOMO pa3fnnyHiLIX KOMMNOHEHTOB U MOryT BbITL cobpaHkl B ca-
MbIX pa3HoO0BpasHbIX KOHPUrypaLMAX U KOMBUHALUAX ANSA pasIUMYHbIX KITMHWYECKUX NOKas3aHWii B 3aBUCUMOCTM OT KIUHK-
Yeckux TpeboBaHuiA, NpegnonaraeMoi KINMHUYECKO Nokanusauum 1 npejnonaraeMoro Metoaa npuMeHeHns. Liens atux
METOAOB UCMbITaHWA 3aknto4aeTca B co3faHWu OCHOBbLI AN KOMMMEKCHOW Cepun MeXaHW4ecKUX UCTbITaHWiA, KoTopble
MOryT 6bITb WCMOMb30BaHLl 418 CPAaBHEHWUS PasnUYHBIX KOHCTPYKLMIA UMMIaHTaToR B COrNMacoBaHHOM NOpsAKe.

X1.2 CBOpHbIi cnWHanbHLIA UMNAaHTaT COCTOMT M3 MPYNN KOMNOHEHTOB, HEOBX0AUMBIX AN cneumduyeckux knu-
HWYECKUX NokasaHWii. OTU MeTogbl UCMbITAHUIA COAEpXaT TECTOBblE KOHUrypaumun ANS OLEHKU COOPHBIX CMHamNbHBIX
UMMNNaHTaTOoB, KOTOPLIE UMUTUPYIOT KNUHUYeCcKUe TpeboBaHWs ANa npeanonaraeMoii KNMMHUYECKod nokanumaagmm 1 cno-
coba npuMeHeHUs. HekoTopble KOHCTPYKLUU NOACHUYHO-TPYAHLIX, MOACHUYHBIX U NMOSCHUYHO-KPECTLIOBLIX CrMHAMNbHBIX
cUcTeM npefdHasHaqeHbl kak Ansa nepefHen, Tak u ANs 3agHel dukcalun. JaHHble cUCTeMbl BKIHOYAIOT BUHTLI, KPHOYKH,
CTEPXHU U NOMNepeYHble BHYTPEHHUE COefUHUTENU, NpefHa3HavYeHHble ANA NepeaHe uKcaLMn Tena no3BoHKa/HOXKM
JYr NO3BOHKa/KpecTLoBOro oTaena. Ha pucyHke 2 npueegeH npumep cTaHfapTHoi TecToBol koHdurypaLmu. Ha pucyH-
Kax 6 1 12 npeacTaBneHbl KOHCTPYKLMW, KOTOPLIE UMUTUPYIOT YacTO BCTPEYAOLLYOCH KITMHUYECKYIO FpyMny KOMMNOHEH-
TOB, 06LIYHO NPUMEHSIIOLLYIOCH ANSA NepeaHei NOBEpPXHOCTU Tena NO3BOHKa UMK 3afHUX CTPYKTYp no3soHka. [MbpugHyto
TECTOBYI KOHUrypaumio (CM. pUcyHOK 3) 06bIMHO NPUMEHSAIT ANA 3aAHER puKcaLmu, KoTopas CoaepPXUT KpecTLoBbIe
BUHTbI, KPHOYKW, CTEPXKHW U NONepeYHble BHYTPEeHHWe coeduHUTENN.

X1.3 KOHCTpyKUMSA CnHanbHOro UMnaHTara, ycTaHoBleHHas B annapaT AN WcnelTaHuii, 6yaeT o4HOBPEMEHHO
OLEHWBAaTb BCe KOMMOHEHTLI B TECTOBOW KOHUrypaLumu caMoro crnoxHoro crnyqas (Mofens BepTebpoakTomnn). BepTte-
BpPOSKTOMUSA CHUTAETCH CLieHapueM HauxXyaLUero crnydas, Tak Kak Bce Harpysku nepefarotcs oT PUKCUpYIOLLEro npucno-
cobreHust Toneko Yepes cOopHeI MMMNaHTaT. Bee npeanaraemele TeCTOBLIE KOHUrypaLMn ocHoBaHbl Ha aHaToMUYe-
CKUX paszmepax. HekoTopble aCUMMETPUYHBIE TECTOBbLIE KOHCTPYKLUW MOTYT He NOAXOAUTL AN 3TUX METO/ 0B UCTILITAHWIA.
B Takom criyvyae MOXHO MOMEHSTH LUTUMT Ha LUAPHUPHYI CUCTEMY.

X1.4 3T MeTOL bl UCMBITAHNA OXBaTLIBAIOT CTAaTUYECKME U LIMKITNYECKMe uccneqoBaHns COOPHBIX CNUMHANBHBLIX M-
nnaHTaToB. Llenkbto crnHanbHbIX UMNaHTaToB ABNAETCA obecneyeHne KpaTKoBpeMeHHON CTabunLHOCTM NpU apTpojese.
[aHHble MeToabl UCMBITaHUA He paccMaTpUBaloT JOMTOCPOYHYIO MEXaHUYECKYI0 CTabUNBbHOCTE CRMHAMBHBIX UMNMaH-
TaToB M He KacatoTca MMMMaHTaToB, KOTOpble HE NPUBOAAT K cnoHAunogesy. McnelTaHusa Ha yCTanocTb B 3TUX MeTogax
UCMbITaHWA yCTaHaBMMBAIOT TaKylo MaKCMMaribHYHO BblAepXXuBaeMyto HarpysKy, Mpu KOTOPOW BCE TECTUPYEMbIE KOHCTPYK-
LMK BbiAepXuBatoT 5 MnH UmkroB 6e3 oTkasa. 5 MIH UWMKNOB NpefcTaBnsioT cob60i KONUYECTBO LMKIOB HarpyeHus,
KoTopoe obpasel, MOXET BblgepaTb B TeHeHUe 4BYX NET Npu YCroBUA YMepeHHON akTUBHOCTU (7000 UMkNoB B A€Hb).

X1.5 B aTUx MeTogax WUCMbITaHWA NPUMEHeHbl OfHOHaNPaBMNeHHbIA KPYTALWMWA MOMEHT U KOMBUHaUMSA 0CeBON U
narnbatowieit Harpysok. ELle He Bbinu NOMHOCTBHIO ONPeAEneHbl MHOFOMUCTIEHHBIE KOMBUHALMW MHOTOOCEBLIX YCNOBWIA
HarpyXeHus in vivo. 3TW MeToAbl NCTBITAHUA ONUCLIBAKOT B O6WMX YepTax psf YNPOLEHHbIX YCNOBUIA CTaTUHECKOW U
AWHaMUYECKOW Harpy3ku U He MblTaloTC UMUTUPOBATL CNOXHBLIE CXEMbI HAarpy30K B NO3BOHOYHUKE.

X1.6 AHanor 61Monoruyeckoi XMgKoCTU U PU3NoNorniecknii pacTBop MOryT OKasblBaTb BNUSAHWE HA OTHOCK-
TENbHYI NPOWU3BOAUTENBHOCTL TECTUPYEMBIX YCTPONCTB. ONUCAHHbIE METOALI UCMBITAHUIA CNeAYeT NPOBOAWUTL B CYXUX
YCINOBMSX (NP1 KOMHATHON TeMnepatype), YTOObl YCTPaHUTL HeXenaTenbHble OCNOXHEHUS, Bbi3BaHHLIe BHEWHUMU dak-
Topamu. 3To NO3BONUT YMEHbLUMTE BapbUpoBaHUe pesynbratoB. OTgenbHble UCCNeA0BaTENN MOTYT PacCMOTPETb A0NON-
HWTeNbHOE TECTUPOBaHWE B aHarore GMONOrMYECKOi XXUAKOCTH, PM3MONOrnieckom pacTeope, BoAe NN CMa30vHbIX Ma-
Tepuanax Ans OLEHKM BNUSAHWA BHelWHMX dpakTopoB. CneayeT 3aMeTUTb, YTO HYacToTa LUKNOB MOXET OKasblBaTb BNUSHUE
Ha KOPPO3UOHHBIE YCTanNoCTHLIE UCTILITaHUS, NOSTOMY MakCcUManbHas YacToTa LMKNOB AOMKHa BbITb CHUXeHa.

X1.7 MiameHeHMWe nneva MoMeHTa 6noka ANna cTaTUYeCKUX U YCTarNoCTHBIX UCNbITaHWii Ha n3rné aenaetca dyHKyu-
el oTHoCUTENbHOM NoKanuaaummn (HanpasneHue No ocn X) Mexay LWTUGTOM 1 TOYKOIR YCTaHOBKU aHKepa. N3MeHeHune oT-
HOCWTESbHOM NoKanMaaUMn 3aBUCUT OT HaNpaBneHNA BpalleHNs (pacTsXKeHNA UNKU CKaTUA) U pacnonoxeHus 6rokos U3
CBMIM3. M3aMeHeHWe nneva moMeHTa 6noka Ana NOSCHUYHO-TPYAHOW, MOSICHUHMHOW U NOACHWUYHO-KPECTLIOBOW TECTOBLIX
KoHpUurypaumii konebnetcs B npegenax 64 % Ansa cMeleHnsa Ha 57 MM unu BpalleHua Kaxgoro 6noka 39°. MameHeHue
nrneva MoMeHTa Grnoka ANA LWeHOW TeCcToBON KoHdUrypauun konebnercs B npeaenax 62 % ana cMmelleHns Ha 29 MM
Unmn 27° BpalleHmns Kaxgoro bnoka.

X1.8 He pekoMeHayeTcs npefocTaBneHne oTY4ETHOCTM No usrnbaioLieMy MOMEHTY NpU CXaTUn UMK pacTsHKEHUN,
a Takke no urnbaroemMy MOMEHTY B OTHOWEHWN K KONUYECTBY LIMKIOB A0 OTKa3a U3-3a BO3MOXHbLIX MOrpeLlHOCTEN B
OLeHKe nneya MoMeHTa. [ns 3TUX METOAOB UCNbITaHWIA 3HAaYeHUs nrevya MOMEHTOB BNOKOB ABNAIOTCA NOCTOSHHBLIMM.
Mneyo MoMeHTa Gnoka ANs WekHbIX KOHCTPYKUUA cocTanaeT 30,0 MM (cM. pucyHkn 4, 6 1 8), ANA NOACHUYHO-TPYAHbIX,
MOSICHUYHBIX U MOSCHUYHO-KPECTLOBLIX KOHCTPYKUnA — 40,0 Mm (cM. pucyHku 10, 12 n 14). OaHako nne4yo MOMeHTa
MPOAOMBHOIO areMeHTa MOXeET ObITb PasHblM Y pasnUYHbIX CANHAMNBHBIX KOHCTPYKUMWA. [1rneyo MOMeHTa npofonbHOro
arieMeHTa — 3TO CyMMa nneva MoMeHTa Brnoka u paccTosaHUA no ocu X OT TOMKW YCTaHOBKW aHKepa [0 MPOAOrNbLHOIo
aneMeHTa.
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X1.9 3TU MeToAbl UCNBITAHWUIA He NpefHasHa4eHbl A5 NPSIMOro CPaBHEHUA MexXAy pesynsTaTtami, NonyveHHbIMU
in Vitro, U KNWHWYECKUMMU pesyrnbTaTamMu. OTO MPOUCXOAMUT WU3-3a Lenoro psga akTopos, BKIOYas, NOMUMO NPoOYero,
MaTepuanbl TECTOBOrO (hUKCUpYHoLLero npucnocobnenuns, oTcyTcTBre PUINONOTMHECKUX XKUAKOCTEN, MPUMEHAEeMbIe Ha-
rPY3KM, KIMHWYecKyro cO0pKY KOHCTPYKLMIA, Ype3sMepHO 3aTaHyThle BUHTHI B Grokax s CBMIM3, BcnefcTeme Yero oHu
NAOTHO YNMpPaKTCA B MNacTUK, U T. A. OnsA Toro 4tobbl ny4dlle UMUTUPOBATL KITMHUYECKUe HEUCNPaBHOCTY, Habnogaemele
Y HEKOTOPBIX YCTPOICTB, CTOWUT U3Y4YNTb CPefCcTBa TECTUPOBAHMWS, KOTOpble MoK Obl co3faTk TUM U NoKanuaayuo Heuc-
npaBHOCTEN, HabnoaaeMbIX B KITMHUYECKON npakTuke. OnpeAeneHHble BO3MOXHbIE MOgMUdUKaLIMN METOL0B UCTILITaHUIA 1
MaTepuanoB BKIOYaOT YCTAHOBKY BUHTa Takum o6pasom, YToObl ero roroBka HeMmoTHO npunerana k 6rnoky ns CBMMMJ,
paccaseprnvBaHue ycTaHOBOYHOMO OTBEPCTUSA AM1A BUHTa Ha 1 MM Bonee, YeM HapyXHblli AuaMeTp BUHTA, Ha rmyBuHy, pas-
HYI0 fMaMeTpy BUHTA, N UCTIONB3OBaHNE MAMKUX LWaitd ¢ oTBepcTuAMU Bonbluero gnameTpa. MNpu Nobbix MogudnkaLm-
AX METOAO0B MCMbITAHUIA N MaTepnanos yKazaHHoe nre4o MoMeHTa 6rioka JOMKHO COXPaHSATLCS.

X1.10 3TU MeToAbl UCMBITAHUA HE NpeAHasHa4YeHbl ANS onpefenerHns YPoBHA (YHKLMOHANBHOCTU CrMHaMbHBIX
VMMNaHTaToB, Tak Kak OTCYTCTBYHOT A@HHbIE O BO3MOXHBIX MOCNEACTBUSAX, KaK HEraTUBHbLIX, TaK U MO3UTUBHLIX, UCNONbL30-
BaHWA KOHKPETHOW KOHCTPYKLUW U An3aiiHa CMHanbHOro MMnnaHrara.
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MpunoxeHue X2
(cnpaBouHoe)

AnbrepHaTUBHbIE METOAbI UCNbITAHUN

X2.1 Llenblo aTUX MeTOA0B UCMbITaHWii sBNsieTcs obecneveHne BOZMOXHOCTU CpaBHEHWUs1 COOPHBIX CMMHaMbHBIX
UMMNaHTaToB NOCPECTBOM MOCNeoBaTenbHOro MeTofja TecTuposanna. Metog ¢ npuMeHeHnem BrNoKoB Ha LWTUdTaX,
nexalyuii B OCHOBE @HHbIX METOLOB UCMbITaHWIA, orpaHndYeH Tpems CTeneHsIMU CBOGOAbLI BEPXHEro MO3BOHKa OTHO-
CUTENBHO HWKHEro: nateparnbHbiM CMeLLeHneM, nateparnbHelM BpalleHnem (AP) Bokpyr ocu X U OCEBLIM BpalleHUeM
BOKpYr ocu Z. lNMpu NpoBeAeHUN OnpeAeneHHoro Buaa WCMbITaHUA, B YacTHOCTW UCMbITAaHUE HECUMMETPUYHBLIX KOH-
CTPYKLUIA, OrpaHnYeHuns, CBA3aHHbIE C UCnonb3oBaHWeM Bnoka Ha WTudpTax, MOryT NpensiTcTBoBaTL BO3ZMOXHBIM TUMaM
ABWXKeHUI 1 cboes [3].

X2.2 Ons Toro utobbl 06ecnevnTs c6opHOoMy UMNnaHTaTy 6onbLUyto cBoBogy B onpegeneHHbIX YCroBUAX Harpys-
KW, B HacTOALLEM MPUNOXEHUW NpefcTaBneHbl Ba ansrepHaTUBHLIX MeTofa: LapHUPHOE COeAUHEHNE BEPXHUX/HUX-
Hux 6nokoB [4], [5] 1 cdepuyeckoe LAPHUPHOE coefMHEHNEe BepxXHEro broka ¢ TonKatowumM ctepxHeM [3]. Mpuyem He
Jlenaetca HUKaknux nNpeAnonoXeHnid oTHocTenbHO hU3NONOrMiyeckon 3Ha4MMOCTH 3TUX Tpex MeToAoB. Monkb3oBaTens
JOMKeH cam BbIBpaTh U yKasaTb NPUMEHSIEMbIA METOA,

X2.3 PeaynsraTbl NPUMEHEHWS ansTepHaTMBHBIX METOAOB He MOTYT HanpsAMY CpaBHUBATBCHA C pesyrsraTaMiu,
Mony4YeHHBIMM MPY NOMOLLKM Broka Ha WTUdTax, BBUAY U3MEHEHUI B MexaHuke Mogenu BepTebpoakTomun [5]. Hecmo-
TPSA Ha TO YTO MNEYO MOMEHTa MEXAY NPUNOKEHNEM CUMbl U TOYKOW YCTAHOBKW BUHTa SBMNAETCA OAMHAKOBLIM 118 BCEX
Tpex MEeTofoB, UBMEHEHUE B MeXaHWKe TECTUPOBaHWS, B YaCTHOCTU OrpaHWYeHUss KOHCTPYKUUM, MOXET AaTb cylle-
CTBEHHbIE Pa3nu4usa B peaynsraTtax UCbITaHUA AA HEKOTOPLIX PEXUMOB Harpy3ku U KOH(Urypawumii KOHCTpyKuuHu [5].

X2.4 LLapHupHoe coefuHeHUe BEPXHUX/HWKHUX BriokoB — ansTepHaTUBHOE LUapHUpHOe coefiMuHeHue GrnokoB
ANA NOACHUYHBIX KOHCTPYKLMIA, MarotoBneHHslX U3 CBMIMO (cM. pucyHok 16). MNMoka3aHo, yto guameTp 15,9 MM (5/8
Joima) cpepuyeckoro nasza CoxpaHAeT NPOoAonbHOE paccTosiHMe 12 MM, KOTopoe BbINo Uucnonb3oBaHo AN bnoka Ha
WTndTax (cM. pucyHok 13). AHanorndHelM o6pa3omM Grokam Ans WeNHbIX KOHCTPYKLMiA TpebyeTca anametp chepude-
ckoro nasa 12,7 MM (1/2 agroiima) Ansa pasmelleHns 6roka MeHblLero pasMepa (CM. pUucyHok 7). Cdepudeckne Grnoku
orpaHnyeHbl NPoBEAEHNEM UCTbITAHUIA Ha CxxaTne—u3rmo.

X2.5 Chepudeckoe LWapHUpHOE coeMHeHne BepxHero 6rioka ¢ TOMKalLWUM CTEpXHEM — cucTema cdepuye-
CKOrO LLI@PHUPHOIO COeAMHEHWS BepxHero Brioka C ToMKatloWwmUM CTEpP)XHEM aHanornduHa cucteme, MCNonb3oBaHHOW B
MeTofax ucnbiTaHnii ®2077; ee MOXHO BbINo Bbl NPUMEHATE B KaYecTBe anbTepHaTUBbLI ANS BBIMOIHEHUA UCTIbITaHWA
Ha HeorpaHM4YeHHoe KpyYeHKe, a TakKe Ha cxxaTue—nu3rnd. 3TOT TUN pacnonoXxeHns pUKcUpyloLero ycTpoictsa ans
TECTUPOBAHWUA KOHCTPYKLMIA CUHANbHBIX UMMNaHTaToB B Mogenu BepTebpoakToMum Bbin NpeanoXeH n NpounnocTpu-
poBaH KapcoHoM [3] (CM. pUCYyHOK 5).
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MpunoxeHue QA
(cnpaBouHoe)

CBeaeHuA 0 COOTBETCTBUU CCbINTOYHbIX MeXAYHapoA4HbIX CTaHOapTOB
HaUuUOHarbHbLIM CTaHAAPTAM

Tabnuya JA1

O6o3HaveHWe ccblnoYvHoro CteneHb O6o3HaueHne U HanMeHoBaHWe
MeXAyHapoaHoro ctaHgapTa COOTBETCTBUSA COOTBETCTBYIOLLErO HaLoHanbLHOro cTaHaapTa
D638 — *
E4 — *
E6 — *
E177 — *
E691 — *
E739 — *
E1150 — *
F1582 — *
F2077 — *

* COOTBETCTBYHOLMIA HaLMOHamNbHbIA CTaHAapT OTCYTCTBYET. [10 ero NPUHATUS PeKOMEHAYETCA UCMONb3oBaTb Ne-
PEBOA Ha PyCCKUI A3bIK 4aHHOTO CTaHgapTa.
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